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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the substrate for reflection type liquid crystal 
panel with high reliability having a passivation film not to considerably disperse a 
reflection factor and a liquid crystal panel. 

SOLUTION: Reflection electrodes 14 are formed in the shape of matrix on a substrate 1, 
respective transistors are formed corresponding to the respective reflection electrodes, 
and voltages are impressed through these transistors to the reflection electrodes 14. 
Concerning such a substrate for liquid crystal panel, an oxidized silicone film having film 
thickness of from 500 to 2000 &angst;is used as a passivation film 17 and corresponding 
to the wavelength of incident light, the film thickness is set to an appropriate value. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The substrate for liquid crystal panels characterized by having formed the transistor 
respectively corresponding to each reflector while the reflector was formed in the shape of a matrix on 
the substrate, and forming a passivation membrane on said reflector in the substrate for liquid crystal 
panels constituted so that an electrical potential difference might be impressed to said reflector through 
said transistor. 

[Claim 2] Said passivation membrane is a substrate for liquid crystal panels according to claim 1 
characterized by considering as the thickness from which change of a reflection factor was chosen as 
extent settled to less than about 1% in property change of the reflection factor of said reflector to the 
wavelength of the light which carries out incidence. 

[Claim 3] Said passivation membrane is a substrate for liquid crystal panels according to claim 1 or 2 
characterized by being formed from silicon oxide. 

[Claim 4] Said passivation membrane is a substrate for liquid crystal panels according to claim 1 or 2 
characterized by considering as the silicon oxide film whose thickness is 500-2000A. 
[Claim 5] The substrate for liquid crystal panels according to claim 1 or 4 characterized by setting the 
thickness of said passivation membrane as the suitable range respectively according to the wavelength 
of the light by which incidence is carried out. 

[Claim 6] The substrate for liquid crystal panels according to claim 1 or 4 characterized by making into 
900-1 200A thickness of the silicon oxide film used as said passivation membrane formed on the 
reflector concerned when said reflector reflects blue glow. 

[Claim 7] The substrate for liquid crystal panels according to claim 1 or 4 characterized by making into 
1 200-1 600A thickness of the silicon oxide film used as said passivation membrane formed on the 
reflector concerned when said reflector reflects green light. 

[Claim 8] The substrate for liquid crystal panels according to claim 1 or 4 characterized by making into 
1 300-1 900A thickness of the silicon oxide film used as said passivation membrane formed on the 
reflector concerned when said reflector reflects red light. 

[Claim 9] The substrate for liquid crystal panels according to claim 3 to 8 characterized by forming the 
orientation film whose thickness is 300-1 400A on said silicon oxide film. 

[Claim 10] The substrate for liquid crystal panels according to claim 1 to 9 characterized by forming the 
interlayer insulation film which consists of silicon nitride between said reflector and the metal layer 
under it. 

[Claim 11] The substrate for liquid crystal panels according to claim 1 to 10 characterized by 
considering as the laminated structure by which said silicon nitride film was formed on said silicon oxide 
film while the interlayer insulation film between said reflector and the metal layer under it consists of a 
silicon nitride film and silicon oxide film. 

[Claim 12] The substrate for liquid crystal panels according to claim 1 to 1 1 characterized by making 
into 1 300-1 900A thickness of said passivation membrane on said reflector which reflects red light, 
making into 1 200-1 600A thickness of said passivation membrane on said reflector which reflects green 
light, and making into 900-1 200A thickness of said reflector which reflects blue glow. 
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[Claim 13] The substrate for liquid crystal panels characterized by forming a transistor respectively 
corresponding to each reflector while a reflector is formed in the shape of a matrix on a substrate, and 
forming in the edge field of the substrate concerned the passivation membrane which consists of silicon 
nitride in the substrate for liquid crystal panels constituted so that an electrical potential difference may 
be impressed to said reflector through said transistor. 

[Claim 14] Said passivation membrane is a substrate for liquid crystal panels according to claim 13 
characterized by consisting of a laminated structure of the silicon oxide film and the silicon nitride film 
formed on this silicon oxide film. 

[Claim 15] While a reflector is formed in the shape of a matrix on a substrate, corresponding to each 
reflector, a transistor is formed respectively. In the substrate for liquid crystal panels with which each 
pixel unit is constituted so that an electrical potential difference may be impressed to said reflector 
through said transistor The substrate for liquid crystal panels characterized by forming the passivation 
membrane which consists of silicon oxide above the pixel field in which said pixel unit is formed, and 
forming the passivation membrane which consists of silicon nitride above the boundary region of this 
pixel field. 

[Claim 16] The substrate for liquid crystal panels according to claim 15 characterized by forming in a 
seal field at least said passivation membrane which consists of a laminated structure of the said silicon 
oxide and the silicon nitride formed on said silicon oxide film which the substrate for liquid crystal panels 
and opposite substrate concerned in said boundary region paste up. 

[Claim 17] The substrate for the liquid crystal panels characterized by forming the interlayer insulation 
film made into the laminated structure of the silicon oxide film and a silicon nitride film between the 
conductive layers of the lower part of said reflector and this reflector in the substrate for the liquid 
crystal panels with which each pixel unit is constituted so that a transistor may be respectively formed 
corresponding to each reflector while a reflector is formed on a substrate at the shape of a matrix, and 
an electrical potential difference may be impressed to said reflector through said transistor. 
[Claim 18] The substrate for liquid crystal panels according to claim 17 characterized by the protection- 
frorrHight layer of the same layer as said reflector being formed above the circumference circuit field of 
the pixel field in which said pixel unit is formed, and coming to form the interlayer insulation film made 
into the laminated structure of said silicon oxide film and said silicon nitride film under this protection- 
from-light layer. 

[Claim 19] Only for the contact hole section for connecting [ in / said interlayer insulation film consists 
of said silicon nitride film formed on said silicon oxide film, and / the field of said pixel electrode ] said 
pixel electrode and said downward conductive layer, this silicon nitride film is a substrate for liquid 
crystal panels according to claim 17 characterized by carrying out opening. 

[Claim 20] The liquid crystal panel characterized by enclosing and constituting liquid crystal in this gap 
while said substrate for liquid crystal panels according to claim 1 to 19 and the substrate by the side of 
optical incidence have a gap and opposite arrangement is carried out. 

[Claim 21] Electronic equipment characterized by having a liquid crystal panel according to claim 20 as a 
display. 

[Claim 22] The projection mold display characterized by having the light source, the liquid crystal panel 
according to claim 20 which modulates the light from this light source, and the projection optical means 
which projects the light modulated with this liquid crystal panel. 

[Claim 23] The color separation means which carries out the spectrum of the light of said light source to 
three colored light, and said 1st liquid crystal panel which modulates the red light separated by this color 
separation means, Said 2nd liquid crystal panel which modulates the green light separated by said color 
separation means, It has said 3rd liquid crystal panel which modulates the blue glow separated by said 
color separation means. The thickness of the silicon oxide film which forms the passivation membrane of 
said 1st liquid crystal panel considers as the range of 1 300-1 900A; The thickness of the silicon oxide 
film which forms the passivation membrane of said 2nd liquid crystal panel considers as the range of 
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1 200-1 600A. The thickness of the silicon oxide film which forms the passivation membrane of said 3rd 
liquid crystal panel is a projection mold display according to claim 22 characterized by considering as the 
range of 900-1 200A. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is used for the active-matrix mold liquid crystal panel 
which switches a pixel electrode to a liquid crystal panel pan by the switching element formed in the 
semi-conductor substrate or the insulating substrate about a reflective mold liquid crystal panel, and 
relates to a suitable technique. Furthermore, it is related with the electronic equipment and the 
projection mold display using it. 
[0002] 

[Description of the Prior Art] Conventionally, the liquid crystal panel of the structure which formed the 
thin film transistor (TFT) array which used the amorphous silicon on the glass substrate as an active- 
matrix liquid crystal panel used for the light valve of a projection mold indicating equipment is put in 
practical use. 
[0003] 

[Problem(s) to be Solved by the Invention] The active-matrix liquid crystal panel using Above TFT is a 
liquid crystal panel of a transparency mold, and the pixel electrode is formed with the transparence 
electric conduction film. In the transparency mold liquid crystal panel, it has the fatal defect in which a 
numerical aperture becomes small as its numerical aperture is low from the first and the resolution of a 
panel goes up it with XGA and SVGA, since the formation field of a switching element like TFT 
established in each pixel is not a transparency field. 

[0004] Then, compared with a transparency mold active-matrix liquid crystal panel, the reflective mold 
active-matrix liquid crystal panel which switched the pixel electrode used as a reflector with the 
transistor formed in the semi-conductor substrate or the insulating substrate can be considered now as 
a liquid crystal panel with small size. 

[0005] Conventionally, in such a reflective mold liquid crystal panel, since there was no need of not 
necessarily preparing a passivation membrane as a protective coat in the substrate with which a 
reflector is formed, it was omitted. Then, this invention person examined preparing a passivation 
membrane in the substrate for reflective mold liquid crystal panels. 

[0006] Generally with a semiconductor device, the silicon nitride film formed by a reduced pressure CVD 
method etc. is used as a passivation membrane in many cases. By the way, the passivation membrane 
formed by the CVD method is difficult to avoid that about 10% of dispersion of thickness arises with a 
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current technique. However, in a reflective mold liquid crystal panel, there is fault of a reflection factor 
changing with dispersion in the thickness of a passivation membrane a lot, or changing the refractive 
index of liquid crystal. 

[0007] The purpose of this invention is to offer the reliable substrate and reliable liquid crystal panel for 
reflective mold liquid crystal panels which have the passivation membrane in which a reflection factor 
does not differ greatly. 

[0008] Other purposes of this invention have dependability in offering the electronic equipment and the 
projection mold display using the reflective mold liquid crystal panel and it which were moreover highly 
excellent in image quality. 
[0009] 

[Means for Solving the Problem] It is characterized by forming a passivation membrane on said reflector 
in the substrate for the liquid crystal panels constituted so that a transistor might be respectively 
formed corresponding to each reflector while a reflector is formed on a substrate at the shape of a 
matrix, in order that this invention may attain the above-mentioned purpose, and an electrical potential 
difference might be impressed to said reflector through said transistor. Thereby, since a reflector is not 
exposed, dependability improves. 

[0010] Moreover, said passivation membrane is characterized by considering as the thickness from 
which change of a reflection factor was chosen as extent settled to less than about 1% in property 
change of the reflection factor of said reflector to the wavelength of the light which carries out 
incidence. It can prevent a reflection factor's differing in colored light by the thickness of the 
passivation membrane on a reflector, and the color reproduction nature at the time of carrying out color 
display getting worse. 

[0011] Moreover, it is characterized by forming said passivation membrane from silicon oxide. Although 
some functions as a protective coat are inferior in the silicon oxide film compared with a silicon nitride 
film, since stress-proof nature is good and it is hard to generate a crack, silicon oxide is the the best for 
using as a passivation membrane of the field which occupies most chip areas like a pixel field the top 
where the effect which it has on the reflection factor of the pixel electrode by dispersion in thickness is 
smaller than a silicon nitride film. Therefore, the phenomenon of changing the reflection factor in a 
reflector sharply with the wavelength of light can also be suppressed by forming this passivation 
membrane with the silicon oxide film. 

[0012] Moreover, it is characterized by using said passivation membrane as the silicon oxide film whose 
thickness is 500-2000A. By this, since the silicon oxide film especially whose thickness is 500-2000A 
has few wavelength dependencies of a reflection factor, it can make fluctuation of a reflection factor 
small by using the silicon oxide film as a passivation membrane. 

[0013] Moreover, it is characterized by setting the thickness of said passivation membrane as the 
suitable range respectively according to the wavelength of the light by which incidence is carried out. 
Thereby, the thickness of a passivation membrane is changed according to wavelength, and the 
wavelength dependency of the reflection factor by the reflector can be lessened. 

[0014] moreover, when said reflector reflects blue glow When thickness of the silicon oxide film used as 
said passivation membrane formed on the reflector concerned is made into 900-1 200A and said 
reflector reflects green light When thickness of the silicon oxide film used as said passivation membrane 
formed on the reflector concerned is made into 1 200-1 600A and said reflector reflects red light It is 
characterized by making into 1 300-1 900A thickness of the silicon oxide film used as said passivation 
membrane formed on the reflector concerned. If the thickness of the silicon oxide film used as a 
passivation membrane is set as the above range, while being able to suppress dispersion in a reflection 
factor to 1% or less for every color and being able to raise the dependability of a liquid crystal panel, the 
image quality in the projection mold display which used this reflective mold liquid crystal panel as a light 
valve can be raised. 

[0015] Moreover, it is characterized by forming the orientation film whose thickness is 300-1 400A on 
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said silicon oxide film. Furthermore, it is good to set up the thickness of the silicon oxide film by relation 
with the thickness of the orientation film formed on it. 300-1 400A of suitable thickness of the 
orientation film in this case is 800-1 400A preferably. By setting the thickness of the orientation film as 
the above range, fluctuation of a reflection factor can also be prevented effectively. 
[0016] Moreover, it is characterized by forming the interlayer insulation film which consists of silicon 
nitride between said reflector and the metal layer under it. Since the silicon oxide film is formed as a 
passivation membrane, as for a pixel field, moisture resistance becomes weak. However, since the layer 
insulation layer of a silicon nitride film was prepared in the bottom of a reflector, damp-proof 
degradation in a pixel field can be prevented. 

[0017] Moreover, while the interlayer insulation film between said reflector and the metal layer under it 
consists of a silicon nitride film and silicon oxide film, it is characterized by considering as the laminated 
structure by which said silicon nitride film was formed on said silicon oxide film. Although it will become 
easy to generate a crack if an interlayer insulation film is formed only with a silicon nitride film, moisture 
resistance and stress-proof nature can be raised by considering as a laminated structure with the 
silicon oxide film. 

[0018] Moreover, it is characterized by making into 1 300-1 900A thickness of said passivation membrane 
on said reflector which reflects red light, making into 1 200-1 600A thickness of said passivation 
membrane on said reflector which reflects green light, and making into 900-1 200A thickness of said 
reflector which reflects blue glow. Thereby, when color display tends to be carried out with one 
reflective mold liquid crystal panel, the variation in the reflection factor of each colored light decreases, 
and the color reproduction nature of color display can improve. 

[0019] Furthermore, it is characterized by forming the passivation membrane which becomes the edge 
field of the substrate concerned from silicon nitride in the substrate for the liquid crystal panels 
constituted so that a transistor may be respectively formed corresponding to each reflector while a 
reflector is formed on a substrate at the shape of a matrix, and an electrical potential difference may be 
impressed to said reflector through said transistor. Since moisture etc. tends to enter, the laminated 
structure in the edge of the boundary region of a pixel field can improve the moisture resistance of the 
substrate for liquid crystal panels by forming the passivation membrane of a waterproof good silicon 
nitride film in this edge. 

[0020] Moreover, said passivation membrane is characterized by consisting of a laminated structure of 
the silicon oxide film and the silicon nitride film formed on this silicon oxide film. The reinforcement 
structure of the substrate for panels can be constituted by the ability making a passivation membrane 
into the two-layer structure, and, thereby, endurance can be improved. 

[0021] Furthermore, while a reflector is formed in the shape of a matrix on a substrate, corresponding to 
each reflector, a transistor is formed respectively. In the substrate for liquid crystal panels with which 
each pixel unit is constituted so that an electrical potential difference may be impressed to said 
reflector through said transistor It is characterized by forming the passivation membrane which consists 
of silicon oxide above the pixel field in which said pixel unit is formed, and forming the passivation 
membrane which consists of silicon nitride above the boundary region located around this pixel field. 
Although some functions as a protective coat are inferior in the silicon oxide film compared with a 
silicon nitride film, since stress-proof nature is good and it is hard to generate a crack, silicon oxide is 
the the best for using as a passivation membrane of the field which occupies most chip areas like a pixel 
field the top where the effect which it has on the reflection factor of the pixel electrode by dispersion in 
thickness is smaller than a silicon nitride film. By forming this passivation membrane with the silicon 
oxide film, the phenomenon of changing the reflection factor in a reflector sharply with the wavelength 
of light can also be suppressed. Furthermore, since moisture etc. tends to enter, the laminated structure 
in the edge of the boundary region of a pixel field can improve the moisture resistance of the substrate 
for liquid crystal panels by forming the passivation membrane of a waterproof good silicon nitride film in 
this edge. 
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[0022] Moreover, it is characterized by forming in a seal field at least said passivation membrane which 
consists of a laminated structure of the said silicon oxide and the silicon nitride formed on said silicon 
oxide film which the substrate for liquid crystal panels and opposite substrate concerned in said 
boundary region paste up. Thereby, the seal section serves as a passivation membrane of the two-layer 
structure, and can make a reinforcement structure the seal section which a pressure requires at the 
time of the assembly of a liquid crystal panel. Furthermore, it is characterized by forming the interlayer 
insulation film made into the laminated structure of the silicon oxide film and a silicon nitride film 
between the metal layers of the lower part of said reflector and this reflector in the substrate for the 
liquid crystal panels constituted so that a transistor may be respectively formed corresponding to each 
reflector while a reflector is formed on a substrate at the shape of a matrix, and an electrical potential 
difference may be impressed to said reflector through said transistor. A pixel field can improve 
endurance by having considered as the two-layer structure of the silicon oxide which a crack cannot 
generate easily, and damp-proof good silicon nitride. Moreover, it is characterized by the protection- 
from-light layer of the same layer as said reflector being formed above the circumference circuit field of 
the pixel field in which said pixel unit is formed, and coming to form the interlayer insulation film made 
into the laminated structure of said silicon oxide film and said silicon nitride film under this protection- 
from-light layer. A circumference circuit field can improve endurance by having made this field into the 
two-layer structure of the silicon oxide which a crack cannot generate easily, and damp-proof good 
silicon nitride, although the moisture of water etc. tends to enter. 

[0023] Said interlayer insulation film consists of said silicon nitride film formed on said silicon oxide film, 
and this silicon nitride film is characterized by carrying out opening only of the contact hole section for 
connecting said pixel electrode and said downward conductive layer in the field of said pixel electrode. If 
it does in this way, since opening of a silicon nitride film will become small, moisture can make it much 
more hard to enter. Furthermore, while the above-mentioned substrate for liquid crystal panels and the 
substrate by the side of optical incidence have a gap and opposite arrangement is carried out, a 
reflective mold liquid crystal panel can be offered by enclosing and constituting liquid crystal in this gap. 
[0024] Furthermore, it can have said liquid crystal panel as a display, and the electronic equipment 
which has the good display of contrast with a low power can be offered. 

[0025] Furthermore, it can have the light source, the liquid crystal panel according to claim 19 which 
modulates the light from this light source, and the projection optical means which projects the light 
modulated with this liquid crystal panel, and the miniaturized projection mold display can be offered. 
[0026] Moreover, the color separation means which carries out the spectrum of the light of said light 
source to three colored light and said 1st liquid crystal panel which modulates the red light separated by 
this color separation means, Said 2nd liquid crystal panel which modulates the green light separated by 
said color separation means, It has said 3rd liquid crystal panel which modulates the blue glow separated 
by said color separation means. The thickness of the silicon oxide film which forms the passivation 
membrane of said 1st liquid crystal panel considers as the range of 1 300-1 900A. The thickness of the 
silicon oxide film which forms the passivation membrane of said 2nd liquid crystal panel considers as the 
range of 1 200-1 600A. It is characterized by the thickness of the silicon oxide film which forms the 
passivation membrane of said 3rd liquid crystal panel considering as the range of 900-1 200A. Since this 
becomes the passivation membrane thickness according to the wavelength of the colored light 
modulated for every light valve which modulates each colored light, dispersion in a reflection factor will 
decrease and dispersion in a synthetic light will also decrease. Therefore, the phenomenon in which the 
tints of the color display of projection light differ can be prevented now for every product of a projection 
mold display. That is, the reflection property of each light valve can improve and the projection mold 
display which forms a bright projection image can be offered. 
[0027] 

[Embodiment of the Invention] Hereafter, the suitable example of this invention is explained based on a 
drawing. 
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[0028] (Explanation of the substrate for liquid crystal panels using a semi-conductor substrate) Drawing 
1 and drawing 3 show the 1st example of the reflector side substrate of the reflective mold liquid crystal 
panel which applied this invention. In addition, the sectional view and flat-surface layout of a 1 -pixel part 
are shown in drawing 1 and drawing 3 among the pixels arranged in the shape of a matrix. Drawing 1 (a) 
shows the cross section which met the I-I line in drawing 3 . Drawing 1 (b) shows the cross section 
which similarly met the II— II line in drawing 3 . Moreover, drawing 6 shows the flat-surface layout pattern 
of the whole reflector side substrate of the reflective mold liquid crystal panel of this invention. 
[0029] In drawing 1 , the P type well field of high high impurity concentration [ substrate / with which a 
P-type semiconductor substrate / like single crystal silicon / (an N-type semiconductor substrate (N — 
) may be used) whose 1 is, and 2 were formed in the front face of this semi-conductor substrate 1 / 
semi-conductor ], and 3 are the field oxide for isolation (the so-called LOCOS) formed in the front face 
of the semi-conductor substrate 1. Especially the above-mentioned well field 2 is formed as a common 
well field of the pixel field where it comes to arrange a pixel in the shape of [ like 768x1024 ] a matrix, 
for example, although not limited. This well field 2 is separated and formed with the well field of a part in 
which the component which constitutes the data-line drive circuit 21 arranged at the periphery of the 
pixel field 20 where a pixel is arranged at a matrix, the gate line drive circuit 22, an input circuit 23, and 
the circumference circuit of timing control circuit 24 grade is formed as shown in drawing 6 . The 
above-mentioned field oxide 3 is formed in thickness like 5000-7000A of selection thermal oxidation. 
[0030] Gate oxide (insulator layer) 4b which two openings are formed in the above-mentioned field oxide 
3 for every pixel, and is formed in the center of the inside of one opening of thermal oxidation is minded. 
Gate electrode 4a which consists of polish recon or metal silicide is formed. MOSFET is constituted by 
forming in the substrate front face of the both sides of this gate electrode 4a the source and the drain 
fields 5a and 5b which consist of an N type impurity installation layer (henceforth a doping layer) of high 
high impurity concentration. Gate electrode 4a extends in the direction of the scanning line (pixel line 
writing direction), and constitutes the gate line 4. 

[0031] Moreover, while the P type doping field 8 is formed in the substrate front face inside opening of 
another side formed in the above-mentioned field oxide 3 Electrode 9a which consists of polish recon or 
metal silicide through insulator layer 9b formed of thermal oxidation is formed in the front face of this P 
type doping field 8. The retention volume which holds the electrical potential difference impressed to the 
pixel between this electrode 9a and the above-mentioned P type doping field 8 which intervenes 
insulator layer 9b is constituted. In the process as the polish recon or the metal silicide layer used as 
gate electrode 4a of said MOSFET with the same above-mentioned electrode 9a, insulator layer 9b 
under electrode 9a can be formed again, respectively at the same process as the insulator layer used as 
gate-dielectric-film 4b. 

[0032] The above-mentioned insulator layers 4b and 9b are formed in the inside semi-conductor 
substrate front face of the above-mentioned opening of thermal oxidation at thickness like 400-800A. 
The above-mentioned electrodes 4a and 9a are made into the structure which formed the polish recon 
layer in thickness like 1000-2000A, and formed Mo or the silicide layer of a refractory metal like W on it 
at thickness like 1000-3000A. The source and the drain fields 5a and 5b are formed in self align by 
injecting an N type impurity into the substrate front face of the both sides by ion implantation by using 
the above-mentioned gate electrode 4a as a mask. In addition, the well field [ directly under ] of gate 
electrode 4a is set to channel field 5c of MOSFET. 

[0033] Moreover, before the above-mentioned P type doping field 8 is formed by the doping processing 
by the ion implantation of dedication, and heat treatment and forms a gate electrode, it is good to form 
with ion-implantation. That is, the impurity of the same conductivity type as a well is poured in after 
insulator layer 4b and 9b formation, and rather than a well, the front face of a well is low-resistance- 
ized as a field 8 of high high impurity concentration, and is formed. The desirable high impurity 
concentration of the above-mentioned well field 2 is 1x1017-/cm3. It is the following and is 1x1016 to 
5x1016-/cm3. Extent is desirable, the desirable surface high impurity concentration of the source and 
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the drain fields 5a and 5b — the desirable surface high impurity concentration of 1x1020 to 3x1020- 
/cm3, and the P type doping field 8 — 1x1018 to 5x1019-/cm3 it is — although — the dependability of 
the insulator layer which constitutes retention volume, and a pressure-proof viewpoint to 1x1018 to 
1x1019-/cm3 It is especially desirable. 

[0034] If it applies on field oxide 3 from the above-mentioned electrodes 4a and 9a, the 1st interlayer 
insulation film 6 is formed, and on this insulator layer 6, source electrode 7a and the auxiliary joint wiring 
10 which were formed so that it might project from the data line 7 (refer to drawing 3 ) which consists 
of a metal layer which makes aluminum a subject, and this data line are prepared. Through contact hole 
6a by which source electrode 7a was formed in the insulator layer 6, the end of the auxiliary joint wiring 
10 is electrically connected to drain field 5b through contact hole 6b formed at the insulator layer 6, and 
the other end is electrically connected to source field 5a through contact hole 6c formed in the 
insulator layer 6 again at electrode 9a. 

[0035] The above-mentioned insulator layer 6 deposited upwards about 1000A (silicon oxide film formed 
by the elevated-temperature CVD method) for example, of HTO film, deposits the BPSG film (silicate 
glass film including boron and Lynn) on thickness like 8000-1 0000A, and is formed. The metal layer 
which constitutes source electrode 7a (data line 7) and the auxiliary joint wiring 10 is made into 4 layer 
structures of Ti/TiN/aluminum/TiN from a lower layer. As for each class, let lower layer Ti be 100-600A 
and the thickness [ as / whose TiN of 4000-1 0000A and the upper layer about 1000A and aluminum is 
300-600A for TiN ]. 

[0036] If it applies on an interlayer insulation film 6 from above-mentioned source electrode 7a and the 
auxiliary joint wiring 10, the 2nd interlayer insulation film 1 1 is formed, and on this 2nd interlayer 
insulation film 11, the protection-fronrHight layer which consists of a metal layer 12 of the bilayer eye 
which makes aluminum a subject is formed. The metal layer 12 of the bilayer eye which constitutes this 
protection-fronrHight layer is formed as a metal layer which constitutes wiring for connection between 
components in circumference circuits, such as a drive circuit formed in the perimeter of a pixel field so 
that it may mention later. Therefore, in order to form only this protection-fronrHight layer 12, it is not 
necessary to add a process, and a process is simplified. Moreover, opening 12a for making the 
connecting plug 15 of the shape of a column for connecting MOSFET with the below-mentioned pixel 
electrode electrically penetrate is formed in the location corresponding to the above-mentioned auxiliary 
joint wiring 10, and except it, the above-mentioned protection-fronrHight layer 12 is formed so that the 
pixel field 20 whole region may be covered. That is, in the top view shown in drawing 3 , the rectangle- 
like frame to which sign 12a is given expresses the above-mentioned opening, and all the outsides of 
this opening 12a serve as the protection-fronrHight layer 12. It can prevent that intercept nearly 
completely the light which carries out incidence from the upper part (liquid crystal layer side) of drawing 
1 , light passes through channel field 5c of MOSFET for pixel switching, and the well field 2, and optical 
leakage current flows by this. 

[0037] The 2nd interlayer insulation film 1 1 of the above deposited upwards about 3000-6000A (the 
TEOS film is called hereafter) of silicon oxide film which is made from TEOS (tetraethyl orthochromatic 
silicate), and is formed by the plasma-CVD method, deposits the SOG film (spin-on glass membrane), 
and after it deletes it with etchback, further, on it, the 2nd TEOS film is deposited on the thickness of 
about 2000-5000A, and it is formed. The same structure as the above-mentioned layer [ first ] metal 
layers 7 (7a) and 10 is sufficient as the metal layer 12 of the bilayer eye which constitutes a protection- 
from-light layer, for example, it is made into 4 layer structures of Ti/TiN/aluminum/TiN from a lower 
layer. As for each class, let Ti of the lowest layer be 100-600A and the thickness [ as / whose TiN of 
4000-1 0000A and the maximum upper layer about 1000A and aluminum is 300-600A for TiN on it ]. 
[0038] In this example, the 3rd interlayer insulation film 13 is formed on the above-mentioned 
protection-from-light layer 12, and the pixel electrode 14 as a reflector of the shape of a rectangle 
corresponding to about 1 pixel is formed as shown on this 3rd interlayer insulation film 13 at drawing 3 . 
And the contact hole 16 which penetrates the 3rd interlayer insulation film 13 of the above and the 2nd 
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interlayer insulation film 1 1 is formed, and it fills up with the connecting plug 15 of the shape of a 
column which consists of refractory metals, such as a tungsten which connects electrically the above- 
mentioned auxiliary joint wiring 10 and the above-mentioned pixel electrode 14 into this contact hole 16, 
so that it may be located in that inside corresponding to opening 12a prepared in the above-mentioned 
protection-from-light layer 12. Furthermore, on the above-mentioned pixel electrode 14, the passivation 
membrane 1 7 is formed extensively. 

[0039] In case a liquid crystal panel is constituted, the orientation film is further formed on this reflector 
side substrate, while making the opposite substrate which has arranged the counterelectrode (common 
electrode) inside and formed the orientation film on it counter at the predetermined spacing so that it 
may counter with this substrate, liquid crystal is enclosed with that gap and a liquid crystal panel is 
constituted. 

[0040] the tungsten although not limited especially, after putting the tungsten which constitutes a 
connecting plug 15 with a CVD method, and the 3rd interlayer insulation film 13 — CMP (chemical 
mechanical polishing) — after deleting and carrying out flattening by law, the pixel electrode 14 forms an 
aluminum layer in thickness like 300-5000A for example, by the low-temperature spatter, and is formed 
of patterning as a configuration like a square where one side is about 1 5-20 micrometers. In addition, as 
the formation approach of the above-mentioned connecting plug 15, after carrying out flattening of the 
3rd interlayer insulation film 13 by the CMP method, opening of the contact hole is carried out and there 
is also the approach of putting and forming a tungsten into it. As the above-mentioned passivation 
membrane 17, the silicon oxide film of thickness like 500-2000A is used in the pixel field section, and the 
silicon nitride film of thickness like 2000-1 OO0OA is used for the boundary region section of a substrate 
and the seal section, and the scribe section. In addition, the seal section points out the formation field 
of the sealant for having a gap and carrying out adhesion immobilization of the substrate of the pair 
which constitutes a liquid crystal panel. Moreover, the scribe sections are a part (namely, edge of the 
substrate for liquid crystal panels) along the scribe field at the time of many being formed in a semi- 
conductor wafer, and the substrate for reflective mold liquid crystal panels of this invention carrying out 
the dicing of it to each semiconductor chip along a scribe line, and dissociating, and a becoming part. 
[0041] Moreover, a reflection factor can change with dispersion in thickness a lot by using the silicon 
oxide film for the pixel field section as a wrap passivation membrane 17, or the phenomenon of changing 
a reflection factor sharply with the wavelength of light can be suppressed. 

[0042] On the other hand, the silicon nitride film in which the wrap passivation membrane 17 was 
excellent as a protective coat compared with the silicon oxide film in viewpoints of a substrate, such as 
a water resisting property, in the boundary region of a substrate, especially the field outside the field 
where liquid crystal is enclosed (outside the seal section) can be used, and dependability can be further 
raised by considering as the protective coat of the two-layer structure which considered as the 
monolayer structure of this silicon nitride film, or formed the silicon nitride film on the silicon oxide film. 
That is, in the substrate boundary region which touches on the open air, especially the scribe section, 
although moisture etc. becomes easy to enter from there, the part can be raised by the protective coat 
of a silicon nitride film, and dependability and endurance can be raised by that of a wrap. 
[0043] In addition, on a passivation membrane 17, in case a liquid crystal panel is constituted, the 
orientation film which consists of polyimide is formed in the whole surface, and rubbing processing is 
carried out. 

[0044] Furthermore, it is good to set the thickness of the above-mentioned passivation membrane 17 as 
the suitable range respectively according to the wavelength of the light by which incidence is carried out. 
Thickness of the silicon oxide film used as a passivation membrane is specifically made into 900-1 200A 
in the pixel electrode which reflects blue glow, thickness of the silicon oxide film is made into 1200- 
1600A in the pixel electrode which reflects green light, and thickness of the silicon oxide film is made 
into 1 300-1 900A in the pixel electrode which reflects red light. By setting the thickness of the silicon 
oxide film used as a passivation membrane as the above range, dispersion in the reflection factor of the 
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reflector which consists of an aluminum layer for every color can be suppressed to 1% or less. Hereafter, 
the reason is explained. 

[0045] The result of having investigated how the reflection factor of the reflector of an aluminum layer 
having changed with the thickness of the silicon oxide film to drawing 10 and drawing 1 1 in each 
wavelength is shown. In drawing 10 , a reflection factor when x mark makes thickness 2000A for a 
reflection factor when ** mark makes thickness 1500A for a reflection factor when ** mark makes 
thickness 1000A for a reflection factor when <> mark makes thickness 500A is plotted, respectively. 
Moreover, in drawing 1 1 , a reflection factor when x mark makes thickness 8000A for a reflection factor 
when ** mark makes thickness 4000A for a reflection factor when ** mark makes thickness 2000A for a 
reflection factor when <> mark makes thickness 1000A is plotted, respectively. 

[0046] When thickness is 4000A so that it may turn out that drawing 1 1 is referred to, while 450-550nm 
of wavelength changes, a reflection factor falls about 3% from 0.89 to 0.86, and while 700-800nm of 
wavelength changes, the reflection factor is falling about 8% from 0.85 to 0.77. Moreover, when thickness 
is 8000A, while 500-600nm of wavelength changes, a reflection factor falls about 3% from 0.89 to 0.86, 
and while 650-750nm of wavelength changes, the reflection factor is falling about 6% from 0.86 to 0.80. 
On the other hand, such an abrupt change is not looked at by the reflection factor which thickness 
made 500A, 1000A, 1500A, and 2000A and which is solved and boiled. The above reason shows that the 
effective range of the thickness of the silicon oxide film is 500-2000A. 

[0047] Therefore, if it obtains the thickness of the range of 500-2000A as a passivation membrane 
formed on a reflector in constituting a reflective mold liquid crystal panel, it turns out that a reflective 
mold liquid crystal panel with few wavelength dependencies of a reflection factor can be constituted. 
[0048] Furthermore, from drawing 10 and drawing 1 1 , when the local wavelength range is seen, the 
thickness of the silicon oxide film shows that there is range with little variation of a reflection factor. 
Moreover, by the reflected colored light which carries out incidence, this invention person thought that 
there would be the thickness range of the optimal silicon oxide film, and investigated in the detail further. 
The result is shown in drawing 12 - drawing 14 . Among these, the thing which plotted the reflection 
factor when drawing 1 2 changes the thickness of the silicon oxide film for blue as a core about the 
wavelength range of 420-520nm near Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. for every 
suitable wavelength, The thing and drawing 14 to which drawing 1313 plotted the reflection factor for 
green for every suitable wavelength similarly as the core about the wavelength range of 500-600nm near 
Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. plot a reflection factor for red for every 
suitable wavelength similarly as a core about the wavelength range of 560-660nm near Perilla frutescens 
(L.) Britton var. crispa (Thunb.) Decne. 

[0049] When thickness is 800A so that it may turn out that drawing 12 is referred to, while 440-500nm 
of wavelength changes, the reflection factor is falling about 1.1% from 0.896 to 0.882. Moreover, when 
thickness is 1300A, while 420~470nm of wavelength changes and the reflection factor is changing about 
0.6% from 0.887 to 0.893, compared with the case where reflection factors while wavelength is 420- 
450nm are other thickness, it is quite low. On the other hand, while such an abrupt change is not looked 
at by the reflection factor which thickness made 900A, 1000A, 1100A, and 1200A and which is solved 
and boiled, value also with a sufficient reflection factor is acquired. 

[0050] Moreover, when thickness is 1 100A so that it may turn out that drawing 13 is referred to, while 
550~600nm of wavelength changes, the reflection factor is falling about 1.6% from 0.882 to 0.866. 
Moreover, when thickness is 1 700A, compared with the case where reflection factors while wavelength 
is 500-530nm are other thickness, it is quite low. On the other hand, while such an abrupt change is not 
looked at by the reflection factor which thickness made 1250A, 1400A, and 1550A and which is solved 
and boiled, value also with a sufficient reflection factor is acquired. 

[0051] Moreover, when thickness is 1200A so that it may turn out that drawing 14 is referred to, while 
560-660nm of wavelength changes, the reflection factor is falling about 3.4% from 0.882 to 0.848. 
Moreover, when thickness is 2000A, compared with the case where reflection factors while wavelength 
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is 560-61 Onm are other thickness, it is quite low. On the other hand, while such an abrupt change is not 
looked at by the reflection factor which thickness made 1400A, 1600A, and 1800A and which is solved 
and boiled, value also with a sufficient reflection factor is acquired. 

[0052] Thickness of the silicon oxide film which turns into a passivation membrane from drawing 12 - 
drawing 14 in the pixel electrode which reflects blue glow is made into range like 900-1 200A. By 
considering as range like 1 200-1 600A in the pixel electrode which reflects green light, and setting it as 
range like 1 300-1 900A in the pixel electrode which reflects red light, respectively A reflection factor is 
also known by that sufficient value is acquired while suppressing dispersion in a reflection factor to 1% 
or less for every color. 

[0053] In addition, each graph shown in drawing 12 - drawing 14 shows the reflection factor at the time 
of forming the orientation film which consists of poly MIDOI on a passivation membrane at the thickness 
of 1 100A. If the thickness of the orientation film differs, the optimal range of the thickness of the silicon 
oxide film differs from the above-mentioned range a little. Moreover, the range of the thickness of the 
orientation film is set in the viewpoint which lessens fluctuation of the refractive index of a reflection 
factor. If the orientation film is lower than 300A, orientation capacity will be lost, and if thicker than 
1400A It is desirable to set it as the range of 300-1 400A from the thing of it becoming impossible to 
ignore as a capacity component by which series connection of the polyimide is carried out to liquid 
crystal capacity [ in / in that polyimide absorbs low wavelength and tidal-wave Nagamitsu **** / an 
equal circuit ] etc. However, if anxious about orientation capacity falling that the orientation film 
becomes thin, it is desirable that it is the range of 800-1 400A. 

[0054] If the thickness of the orientation film is in the above range, the thickness of the silicon oxide 
film of the liquid crystal panel for every color is enough respectively, when suppressing dispersion in the 
reflection factor of a reflector to 1% or less, if set as the above-mentioned range. 
[0055] Therefore, when carrying out color display with one liquid crystal panel, the passivation 
membrane on a reflector can be changed according to the color of a pixel for every color pixel. Namely, 
the color filter of RGB is formed in the opposite substrate inside which counters this reflection side 
substrate corresponding to a pixel electrode, and the colored light through this filter sets in the 
configuration reflected by the pixel electrode. About the pixel electrode which reflects the red light 
through a red (R) color filter About the pixel electrode which reflects the green light which made 
thickness of the passivation membrane formed on it the range of 1 300-1 900A, and minded the green (G) 
color filter About the pixel electrode which reflects the blue glow which made thickness of the 
passivation membrane formed on it the range of 1 200-1 600A, and minded the blue (B) color filter If it is 
made to make thickness of the passivation membrane formed on it into the range of 900-1 200A, the 
reflective mold liquid crystal panel of the veneer with a high reflection factor can be constituted. 
Moreover, this liquid crystal panel can also be used as a light valve of a veneer-type projection mold 
indicating equipment. In addition, even if it is not a color filter, it may transpose to the means (for 
example, dichroic mirror) which makes colored light light which carries out incidence to each pixel 
electrode, and colored light may be constituted. 

[0056] Furthermore, also when it has respectively the liquid crystal panel which reflects red light, the 
liquid crystal panel which reflects green light, and the liquid crystal panel which reflects blue glow like 
the projection mold display mentioned later, the liquid crystal panel of this invention can be used. In that 
case, the thickness of the silicon oxide film which turns into a passivation membrane in the liquid crystal 
panel of the light valve which the thickness of the silicon oxide film which turns into a passivation 
membrane in the liquid crystal panel of the light valve which modulates red light considers as the range 
of 1 300-1 900A, and the thickness of the silicon oxide film which turns into a passivation membrane in 
the liquid crystal panel of the light valve which similarly modulates green light considers as the range of 
1 200-1 600A, and modulates blue glow is good for the range of 900-1 200A to consider as a setup. 
[0057] Drawing 3 is the flat-surface layout pattern of the substrate for liquid crystal panels by the side 
of the reflection shown in drawing 1 . In this example, it is formed so that the data line 7 and the gate 
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line 4 may cross mutually, as shown in this drawing. Since it is constituted so that the gate line 4 may 
serve as gate electrode 4a, gate line 4 part of the part shown by the hatching H of drawing 3 is set to 
gate electrode 4a, and channel field 5c of MOSFET for pixel switching is prepared in the substrate front 
face under it. The source and the drain fields 5a and 5b are formed in the substrate front face of the 
both sides (it fluctuates in drawing 3 ) of the above-mentioned channel field 5c. Moreover, source 
electrode 7a connected to the data line is formed so that it may project from the data line 7 installed 
along the lengthwise direction of drawing 3 , and it is connected to source field 5a of MOSFET through 
contact hole 6b. 

[0058] Moreover, the P type doping field 8 which constitutes one terminal of retention volume is formed 
so that the P type doping field of the pixel which adjoins in the direction (pixel line writing direction) 
parallel to the gate line 4 may be followed. And it is constituted so that it may connect with power- 
source Rhine 70 arranged in the outside of a pixel field in a contact hole 71, for example, a 
predetermined electrical potential difference Vss like 0V (touch-down potential) may be impressed. This 
predetermined electrical potential difference Vss may be the potential of either the potential of the 
common electrode arranged at an opposite substrate, the potential of that near, the main potential of 
the amplitude of the picture signal supplied to the data line, the potential of that near or the middle 
potential of common electrode potential and the amplitude core potential of a picture signal. 
[0059] By connecting the P type doping field 8 to an electrical potential difference Vss in common on 
the outside of a pixel field, the potential of one electrode of retention volume can be stabilized, the 
maintenance potential which retention volume holds at the non-selection period (at the time of un- 
flowing [ of MOSFET ]) of a pixel can be stabilized, and fluctuation of the potential given to a pixel 
electrode at an one-frame period can be reduced. Moreover, since the P type doping field 8 is formed 
near the MOSFET and the potential of a P type well is also fixed to coincidence, the substrate potential 
of MOSFET is stabilized and fluctuation of the threshold electrical potential difference by the backgate 
effectiveness can be prevented. 

[0060] Although not illustrated, above-mentioned power-source Rhine 70 is used also as Rhine which 
supplies the predetermined electrical potential difference Vss to the P type well field (it dissociates with 
the well of a pixel field) of the circumference circuit established in the outside of a pixel field as well 
potential, above-mentioned power-source Rhine 70 is the same as that of the above-mentioned data 
line 7 — it is further constituted by the metal layer of an eye. 

[0061] The pixel electrode 14 is constituted so that the amount of the light which sets and carries out 
[ each-other ] contiguity, is prepared, and leaks [ spacing / like 1 micrometer ] the shape of a rectangle 
from the crevice between pixel inter-electrode in nothing and the adjoining pixel electrode 14 may be 
reduced as much as possible respectively. Moreover, although the core of a pixel electrode and the core 
of a contact hole 16 have shifted, it is more desirable to make both core mostly in agreement, or to pile 
it up by a diagram. Since opening of the metal layer 12 of the bilayer eye to which this reason has a 
protection-fronrHight function in the perimeter of a contact hole 16 is carried out in 12a, It is because 
the light which carried out incidence from the gap of a pixel electrode will reflect irregularly between the 
metal layer 12 of a bilayer eye, and the rear face of the pixel electrode 14, it will result to opening 12a, 
incidence will be carried out to a lower substrate side from the opening and optical leak will occur, if 
opening 12a is near the edge of the pixel electrode 14. Therefore, by making the core of a pixel 
electrode, and the core of a contact hole 16 mostly in agreement, or piling them up, since light can make 
it hard to reach a contact hole with a possibility of distance until the light which entered from the 
clearance between adjoining pixel electrodes arrives at a contact hole becoming homogeneity from each 
pixel electrode edge mostly, and carrying out optical incidence to a substrate side, it is desirable. 
[0062] In addition, although the above-mentioned example explained the case where used MOSFET for 
pixel switching as the N channel mold, and the semiconductor region 8 used as one electrode of 
retention volume was used as a P type doping layer, it is also possible to use the well field 2 as N type, 
to use MOSFET for pixel switching as a P channel mold, and to use the semiconductor region used as 
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one electrode of retention volume as an N type doping layer. In that case, it is desirable to constitute so 
that the predetermined potential VDD may be impressed to the N type doping layer used as one 
electrode of retention volume the same with being impressed by the N type well field. In addition, since 
this constant predetermined potential VDD is what gives potential to an N type well field, it is desirable 
that it is the potential of a side with high supply voltage. That is, if the electrical potential difference of 
the picture signal impressed to the source drain of MOSFET for pixel switching is 5V, it is desirable to 
also set this constant predetermined potential VDD to 5V. 

[0063] furthermore, to gate electrode 4a of MOSFET for pixel switching Logical circuits, such as a shift 
register of a circumference circuit, etc. are driven on a small electrical potential difference like 5V to a 
big electrical potential difference like 15V being impressed (a circumference circuit a part). For example, 
since the circuit which supplies a scan signal to a gate line is driven by 15V, The gate dielectric film of 
FET which constitutes the circumference circuit which operates by 5V is formed more thinly than the 
gate dielectric film of FET for pixel switching (the production process of gate dielectric film is made into 
another process). Or it forms by etching the gate-dielectric-film front face of FET of a circumference 
circuit etc., and the response characteristic of FET of a circumference circuit is raised and the 
technique of raising the working speed of a circumference circuit (shift register of the data-line side 
drive circuit where a high-speed scan is called for especially) can be considered. When such a technique 
is applied, thickness of the gate dielectric film of FET which constitutes a circumference circuit can be 
set to about 1/3-1 (for example, 80-200A)/5 of the thickness of the gate dielectric film of FET for 
pixel switching from pressure-proofing of gate dielectric film. 

[0064] By the way, the drive wave in the 1st example comes to be shown in drawing 8 . VG is a scan 
signal impressed to the gate electrode of MOSFET for pixel switching among drawing, a period tH1 is a 
selection period (scan period) which makes it flow through MOSFET of a pixel, and the period except the 
is a non-selection period which presupposes un-flowing MOSFET of a pixel. Moreover, it is the common 
potential impressed to the opposite (common) electrode formed in the opposite substrate with which the 
maximum amplitude of the picture signal with which Vd is impressed to the data line, and Vc counter 
with the main potential of a picture signal, and LC-COM counters with a reflector side substrate. 
[0065] The electrical potential difference impressed to inter-electrode [ of retention volume ] is 
determined with the difference of the picture signal electrical potential difference Vd impressed to the 
data line as shown in drawing 8 R> 8, and a predetermined electrical potential difference Vss like 0V 
concerning the P-type semiconductor field 8. However, about 5 V (the electrical potential difference on 
which common potential LC-COM impressed to the opposite (common) electrode 33 prepared in the 
opposite substrate 35 of the liquid crystal panel of drawing 6 is actually impressed to a pixel electrode 
although only deltaV is shifted from Vc is also set to Vd-delta V of which deltaV shift was done) of the 
difference of the picture signal electrical potential difference Vd and the main potential Vc of a picture 
signal is enough as the potential difference which should be essentially impressed to retention volume. 
Then, in the 1st example, it is also possible to make into a well and reversed polarity (for it to be N type 
in the case of a P type well) the doping field 8 which constitutes one terminal of retention volume, and 
to make it potential which connects with the potential Vc or near LC-COM by the periphery of a pixel 
field, and is different from well potential (for example, a P type well is Vss). By forming the polish recon 
or insulator layer 9b directly under a metal silicide layer which constitutes one electrode 9a of retention 
volume by this in the gate dielectric film and coincidence of FET which constitutes not gate dielectric 
film but the circumference circuit of FET for pixel switching, insulator layer thickness of retention 
volume can be set to 1/3 - 1/5 compared with the above-mentioned example, and capacity value can 
also be increased 3 to 5 times by this. 

[0066] Drawing 1 (b) is drawing showing the cross section ( drawing 3 II — II) of the periphery of the pixel 
field of one example of this invention. The configuration of the part which connects to predetermined 
potential (VSS) the doping field 8 extended to the scanning direction (pixel line writing direction) of a 
pixel field is shown. 80 is the P type contact field formed at the same process as the source drain field 
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of MOSFET of a circumference circuit, to the doping field 8 formed before gate electrode formation, 
after gate electrode formation, carries out the ion implantation of the impurity of the same conductivity 
type, and is formed. The contact field 80 is connected to wiring 70 through a contact hole 71, and a 
constant voltage VSS is impressed. In addition, it is shaded by protection-from-light layer 14' which this 
contact field 80 top also becomes from the layer [ third ] metal layer. 

[0067] Next, drawing 2 shows the sectional view of the example of the CMOS-circuit component which 
constitutes circumference circuits, such as a drive circuit, on the outside of a pixel field. In addition, the 
part where the same sign as drawing 1 is attached in drawing 2 shows the metal layer, insulator layer, 
and semiconductor region which are formed at the same process. 

[0068] drawing 2 — setting — four — a — four — a — ' — a drive — a circuit — etc. — the 
circumference — a circuit (CMOS circuit) — constituting — an N-channel metal oxide semiconductor - 

- FET — a P channel — MOSFET — the gate — an electrode — five — a (5b) — five — a — ' (5b') - 

- the — the source (drain) — a field — becoming — N type — doping — a field — P type — doping — 
a field — five — c — five — c — ' — respectively — a channel field — it is . The contact field 80 
which supplies the constant potential VSS to the P type doping field 8 which constitutes one electrode 
of the retention volume of drawing 1 is formed at P type doping field 5a' (5b') and the same process 
used as the source (drain) field of the above-mentioned P channel MOSFET. The source electrode 
which 27a and 27c consisted of metal layers of an eye further, and was connected to supply voltage 
(either 0V, 5V or 15V), and 27b are the drain electrodes which consisted of metal layers of an eye 
further. 32a is a wiring layer which consists of a metal layer of a bilayer eye, and is used as wiring which 
connects between the components which constitute a circumference circuit. Although it is the power- 
source wiring layer which 32b also becomes from the metal layer of a bilayer eye, it is functioning also 
as a protection-from-light layer. You may connect with any of the fixed electrical potential difference of 
Vc, LC-COM, or supply voltage 0V grade, or protection-from-light layer 32b may be the potential of an 
indeterminate. 14' is the layer [ third ] metal layer, and it prevents that this layer [ third ] metal layer is 
used as a protection-from-light layer, light passes to the semiconductor region which constitutes a 
circumference circuit, a carrier is generated, the potential in a semiconductor region becomes unstable, 
and a circumference circuit malfunctions in the circumference circuit section. That is, protection from 
light is made also for a circumference circuit by the bilayer eye and the layer [ third ] metal layer. 
[0069] What is necessary is for the passivation membrane 17 of the circumference circuit section just 
to consist of silicon oxide film which constitutes the passivation membrane of a pixel field as a 
protective coat of the two-layer structure in which the silicon nitride film was formed on the silicon 
nitride film which was excellent as a protective coat, or the silicon oxide film, as mentioned above. 
Moreover, although not restricted especially, the source drain field of MOSFET which constitutes the 
circumference circuit of this example may be formed with a self-align technique. Furthermore, it may be 
made to make any source drain field of MOSFET into LDD (Rheydt Lee doped drain) structure or DDD 
(double doped drain) structure. In addition, FET for pixel switching is good to consider as offset 
(structure which gave distance between the gate electrode and the source drain field) in consideration 
of driving on a big electrical potential difference, and having to prevent leakage current. 

[0070] Drawing 4 shows an example suitable as structure of the edge of a reflector (pixel electrode) side 
substrate. The part where the same sign as drawing 1 R> 1 and drawing 2 is attached in drawing 4 
shows the layer and semiconductor region which are formed at the same process. 

[0071] Let the edge of the layered product of an interlayer insulation film and a metal layer, and its side 
attachment wall be the laminating protective constructions in which the silicon nitride film 18 was 
formed on the passivation membrane 1 7 which consists a pixel field and a circumference circuit of wrap 
silicon oxide film as shown in drawing 4 . This edge is a part which serves as an edge of each substrate 
in the case of carrying out dicing along a scribe line and separating into each substrate (semiconductor 
chip) after forming the substrate of many this inventions in a silicon wafer as mentioned above. That is, 
the lower-berth part of the level difference section on the right-hand side of drawing 4 serves as a 
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scribe field. 

[0072] Therefore, since the upper part and the side-attachment-wall section of a substrate edge are 
using the silicon nitride film as the protective coat, while water etc. stops being able to advance easily 
from an edge and endurance improves by this, since an edge is reinforced, the yield improves. Moreover, 
in this example, the sealant 36 for closing liquid crystal is formed on the above-mentioned laminating 
protective-construction section by which flattening was carried out completely. Since it constitutes as a 
passivation membrane of the laminated structure of the silicon oxide film 17 and a silicon nitride film 18 
and the sealant 36 was arranged on this, the pressurization section at the time of seal adhesion of the 
substrate of the pair at the time of liquid crystal panel assembly can be reinforced by the bilayer 
passivation membrane. In addition, it is not concerned with dispersion in the thickness by the existence 
of an interlayer insulation film or a metal layer, but it becomes possible to make spacing with an 
opposite substrate regularity. Moreover, according to the above-mentioned structure, since it is made at 
a silicon oxide film monolayer, without using silicon nitride, the protective coat on the reflector which 
forms a pixel electrode can reduce the wavelength dependency from which decline in a reflection factor 
and a reflection factor differ with wavelength. According to the purpose, the ingredient of a passivation 
membrane is used properly. Moreover, an interlayer insulation film 13 can also be constituted as the 
two-layer structure of silicon oxide film which is mentioned later, and a silicon nitride film. Moisture 
resistance of a silicon nitride film is good, and that of the moisture from a substrate edge can prevent 
an enter lump further. 

[0073] the layer same as shown in drawing 4 as 14 by which metal layer 14' of the third layer is used for 
the protection-from-light layer of a circumference circuit field, or the reflector of a pixel in this example 
— it is — a bilayer eye — and it is further fixed to predetermined potential through metal layer 12' of 
an eye, and 7'. of course, instead of [ of metal layer 14' of the third layer ] — metal layer 12' of a bilayer 
eye — or metal layer T of an eye is further delayed under a sealant 36, and you may use for the layer 
for immobilization of potential. The cure in static electricity under the substrate formation for liquid 
crystal panels and liquid crystal panel formation or after liquid crystal panel formation etc. is attained by 
this. 

[0074] In addition, protection-from-light layer 14' of drawing 1 (b), drawing 2 , and drawing 4 is good also 
as floating which does not give potential. By considering as the condition of not giving potential, 
protection-from-light layer 14' surrounding a pixel field will not carry out electrical-potential-difference 
impression to liquid crystal. The merit of not carrying out misregistration around a pixel field is obtained 
by it. 

[0075] Drawing 5 shows other examples of this invention. Drawing 5 is a sectional view in alignment with 
line I-I in the flat-surface layout of drawing 3 like drawing 1 . The part where the same sign as drawing 1 
and drawing 2 is attached in drawing 5 shows the layer and semiconductor region which are formed in 
the same process as the example of these drawings. This example forms silicon nitride film 13b in the 
bottom of it other than interlayer insulation film 13a which consists of the above-mentioned TEOS film 
(the SOG film which remained by etching in part is included) between the above-mentioned reflector 14 
and the metal layer as a protection-from-light layer 12 under it. On the contrary, you may make it form 
silicon nitride film 13b on TEOS film 13a. Thus, by using the layer insulation membrane structure of the 
two-layer structure which added the silicon nitride film, water etc. stops being able to advance easily 
and moisture resistance improves. In addition, although drawing 5 is the sectional view of a pixel field, it 
can improve the moisture resistance in a boundary region also in the part equivalent to the edge of the 
substrate shown in the circumference circuit shown in drawing 2 in the configuration of this example, or 
drawing 4 by using the same layer insulation membrane structure for the interlayer insulation film 13 
formed on the metal layer of a bilayer eye. Since especially a periphery and a substrate edge are a field 
which moisture tends to enter, the damp-proof improvement in the circumference of this has a large 
merit. 

[0076] In addition, about the thickness of the passivation membrane on a reflector, it is the same as that 
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of the case of the example of drawing 1 . 

[0077] Drawing 16 shows other examples of this invention. Drawing 1616 is a sectional view in alignment 
with line H in the flat-surface layout of drawing 3 like drawing 1 . The part where the same sign as 
drawing 1 and drawing 2 is attached in drawing 16 shows the layer and semiconductor region which are 
formed in the same process as the example of these drawings. This example forms silicon nitride film 
13b on [ other than interlayer insulation film 13a which consists of the above-mentioned TEOS film (the 
SOG film which remained by etching in part is included) between the above-mentioned reflector 14 and 
the metal layer as a protection-fronrHight layer 1 2 under it ] it. In this case, flattening of the silicon 
nitride film 13a can also be carried out by the CMP method etc. Thus, when a silicon nitride film is 
formed, since there is less opening of the silicon nitride section than the example in drawing 5 , water 
etc. stops being able to advance further easily and moisture resistance improves. A protection insulator 
layer 17 and silicon nitride 13b are consisted of by coincidence between a reflector 14 and its next 
reflector. Since the refractive index of a silicon nitride film is 1.9-2.2, when light carries out incidence to 
the protection insulator layer 1 7 from a liquid crystal side, incident light reflects it according to a 
refractive-index difference by the interface with silicon nitride film 13b. [ higher than the refractive 
indexes 1.4-1.6 of the silicon oxide film used for the protection insulator layer 17 ] Since the incidence 
of light decreases to an interlayer film by this, light passes to a semiconductor region, a carrier is 
generated, and it can prevent that the potential in a semiconductor region becomes unstable. 
[0078] Moreover, in this example, silicon nitride film 13b may be formed for interlayer insulation film 13a 
which consists of TEOS film after flattening by the CMP method etc. It is necessary to deposit the local 
thickness for a level difference, for example, the 8000-1 2000A film, for the dissolution of a level 
difference local by the CMP method generally. Moreover, the silicon nitride film generally used for 13b 
has so strong against the lower film stress as thickness increases. In this example, it becomes possible 
by grinding interlayer insulation film 13a by the CMP method etc. to decrease the thickness of the 
deposition in the CMP method of silicon nitride film 13b etc., and to carry out stress relaxation of silicon 
nitride film 13b by carrying out flattening and forming silicon nitride film 13b on it further. Moreover, 
since it consists of a protection insulator layer 17 and silicon nitride 13b between a reflector 14 and its 
next reflector also in this case and the incidence of light decreases to an interlayer film, light passes to 
a semiconductor region, a carrier is generated, and it can prevent that the potential in a semiconductor 
region becomes unstable. Moreover, as for this example, it is desirable to make thickness of for example, 
silicon nitride film 13b into 2000-5000A. this is for easing stress to the lower film by reduction of the 
thickness of silicon nitride film 13b while it lessens the etching depth of a contact hole 16 and makes 
etching easy by making the moisture resistance of silicon nitride film 13b into 5000A or less with 
improving by making it 2000A or more. 

[0079] In addition, about the thickness of the passivation membrane on a reflector, it is the same as that 
of the case of the example of drawing 1 . Moreover, although drawing 16 is the sectional view of a pixel 
field, it can improve the moisture resistance in a boundary region also in the part equivalent to the edge 
of the substrate shown in the circumference circuit shown in drawing 2 in the configuration of this 
example, or drawing 4 by using the same layer insulation membrane structure for the interlayer 
insulation film 13 formed on the metal layer of a bilayer eye. Since especially a periphery and a substrate 
edge are a field which moisture tends to enter, the damp-proof improvement in the circumference of 
this has a large merit. 

[0080] Drawing 6 shows the flat-surface layout configuration of the whole substrate for liquid crystal 
panels (reflector side substrate) which applied the above-mentioned example. 

[0081] In this example, the protection-fronrHight layer 25 which prevents that light carries out incidence 
is formed in the circumference circuit established in the periphery section of a substrate as shown in 
drawing 6 . This protection-fronrHight layer is formed of the same layer as the pixel electrode 14. A 
circumference circuit is prepared around the pixel field 20 where the above-mentioned pixel electrode 
has been arranged in the shape of a matrix. The gate line drive circuit 22 and the pad field 26 which 
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scan in order the data-line drive circuit 21 which supplies the picture signal according to image data, 
and the gate line 4 are minded [ above-mentioned / 7 ]. It is the circuit of timing control circuit 24 grade 
which controls the input circuits 23 which incorporate the image data inputted from the outside, and 
these circuits. These circuits use as an active element or a switching element MOSFET formed at the 
same process as MOSFET for pixel electrode switching, or a different process, and it consists of 
combining load components, such as resistance and capacity, with this. 

[0082] In this example, the above-mentioned protection-from-light layer 25 consists of layer [ third ] 
metal layers formed at the same process as the pixel electrode 14 shown in drawing 1 , and it is 
constituted so that predetermined potentials, such as supply voltage, and the main potential Vc of a 
picture signal or common potential LC-COM, may be impressed. Compared with the case where they 
are floating and other potentials, reflection can be lessened by impressing predetermined potential to 
the protection-from-light layer 25. Moreover, it can also consider as floating, without connecting the 
protection-from-light layer 25 to power-source wiring. If it does in this way, since potential will not be 
impressed to a liquid crystal layer by the protection-from-light layer 25, it is lost that misregistration is 
carried out in a boundary region. 

[0083] In addition, 26 is the pad field in which the pad or terminal used in order to supply supply voltage 
was formed. The location in which a sealant is prepared so that the pad field 26 which inputs a signal 
from the exterior may come to the outside of the above-mentioned sealant 36 is set up. 
[0084] Drawing 7 shows the cross-section configuration of the reflective mold liquid crystal panel which 
applied the above-mentioned liquid crystal panel substrate 31. As shown in drawing 7 , the support 
substrate 32 which consists of glass or a ceramic has pasted up the above-mentioned liquid crystal 
panel substrate 31 on the rear face with adhesives. With this, the glass substrate 35 by the side of the 
incidence which has the counterelectrode (it is also called a common electrode) 33 which is from the 
transparence electric conduction film (ITO) with which common potential LC-COM is impressed on the 
front-face side sets suitable spacing, and is arranged. TN (Twisted Nematic) type liquid of common 
knowledge in the gap by which the closure was carried out by the sealant 36 in the perimeter ** — or - 
- or SH (Super Homeotropic) to which perpendicular orientation of the liquid crystal molecule was 
mostly carried out in the state of no electrical-potential-difference impressing It fills up with the mold 
liquid crystal 37 etc. as a liquid crystal panel 30 It is constituted. 

[0085] The protection-from-light layer 25 on a circumference circuit is constituted so that liquid crystal 
37 may be intervened and it may counter with a counterelectrode 33. And if LC common potential is 
impressed to the protection-from-light layer 25, since LC common potential will be impressed to a 
counterelectrode 33, direct current voltage is no longer impressed to the liquid crystal which intervenes 
between them. Therefore, whenever it is a TN liquid crystal, about 90 degrees of liquid crystal molecules 
will serve as as [ distorted ], and if it is an SH liquid crystal, a liquid crystal molecule will be maintained 
at the condition that perpendicular orientation was always carried out. 

[0086] In this example, since the support substrate 32 with which the above-mentioned liquid crystal 
panel substrate 31 which consists of a semi-conductor substrate becomes that rear face from glass or 
a ceramic is joined by adhesives, that reinforcement is raised remarkably. Consequently, since the 
support substrate 32 is joined to the liquid crystal panel substrate 31, when it is made to perform 
lamination with an opposite substrate, there is an advantage that the gap of a liquid crystal layer 
becomes homogeneity over the whole panel. 

[0087] (Explanation of the substrate for liquid crystal panels using an insulating substrate) Although the 
above explanation explained the liquid crystal panel using the configuration of the substrate for 
reflective mold liquid crystal panels and it which used the semi-conductor substrate, below, the 
configuration of the substrate for reflective mold liquid crystal panels which used the insulating 
substrate is explained. 

[0088] Drawing 17 is the sectional view showing the configuration of the pixel of the substrate for 
reflective mold liquid crystal panels. This drawing shows the sectional view in alignment with line M in 



-18- 



the flat-surface layout pattern of drawing 3 like drawing 1 . In this example, TFT is used as a transistor 
for pixel switching. The part where the same sign as drawing 1 and drawing 2 is attached in drawing 1 7 
shows the layer and semiconductor region which have the same function as these drawings. 1 is a 
quartz and the glass substrate of non-alkalinity, on this insulating substrate, a single crystal, polycrystal, 
or the amorphous silicon film (formative layer of 5a, 5b, 5c, and 8) is formed, and the insulator layers 4b 
and 9b which consist of the two-layer structure of the silicon oxide film oxidized thermally and formed 
and the silicon nitride deposited with the CVD method are formed on this silicon film. In addition, before 
formation of the silicon nitride film of the upper layer of insulator layer 4b, an N type impurity is doped 
by the field of 5a, 5b, and 8 of the silicon film, and source field 5a of TFT, drain field 5b, and the 
electrode field 8 of retention volume are formed in it. Furthermore on insulator layer 4b, wiring layers, 
such as polish recon used as gate electrode 4a of TFT and electrode 9a of another side of retention 
volume or metal silicide, are formed. As mentioned above, TFT which consists of gate electrode 4a, 
gate-dielectric-film 4b, channel 5c, source 5a, and drain 5b, and the retention volume which consists of 
electrodes 8 and 9 and insulator layer 9b are formed. 

[0089] Moreover, source electrode 7a connected to source field 5a through the contact hole which the 
1st interlayer insulation film 6 formed with silicon nitride or silicon oxide was formed on wiring layer 4a 
and 9a, and was formed in this insulator layer 6 is formed of the 1 st metal layer which consists of an 
aluminum layer. On the 1st metal layer, the 2nd interlayer insulation film 13 further formed of the two- 
layer structure of a silicon nitride film or the silicon oxide film, and a silicon nitride film is formed. The 
structure of this interlayer insulation film 13 is good for drawing 5 or drawing 16 to constitute as an 
interlayer insulation film of the two-layer structure shown as 13. Effectiveness, such as the same 
moisture resistance, can be acquired by doing so as drawing 5 and drawing 1 7 explained. Flattening of 
this 2nd interlayer insulation film 13 is carried out by the CMP method, and the pixel electrode used as 
the reflector which consists of aluminum is formed for every pixel on it. In addition, the electrode field 8 
and the pixel electrode 14 of the silicon film are electrically connected through a contact hole 16. This 
connection is the same approach as drawing 1 , and is performed by embedding and forming the 
connecting plug 15 which consists of refractory metals, such as a tungsten. 

[0090] As mentioned above, since a pixel electrode field becomes large since a reflector is formed above 
TFT formed on the insulating substrate, and retention volume, and retention volume as well as the flat- 
surface layout pattern of drawing 3 can be formed in the bottom of a reflector in a large area, even if it 
is a high definition (pixel is small) panel, maintenance of the applied voltage in each pixel becomes 
possible enough, and a drive is it not only can obtain a high numerical aperture (reflection factor), but 
stable. 

[0091] Moreover, on a reflector 14, the passivation membrane 17 which consists of silicon oxide film is 
formed like an old example. The thickness of this passivation membrane 1 7 is the same as that of an old 
example, and fluctuation of a reflection factor can obtain little substrate for reflective mold liquid crystal 
panels according to the wavelength of the light which carries out incidence. In addition, the whole 
substrate configuration for liquid crystal panels and the configuration of a liquid crystal panel are the 
same as that of drawing 6 and drawing 7 . 

[0092] In addition, although an interlayer insulation film 11 like drawing 1 and the protection-from-light 
layer 12 are not arranged in drawing 1 7 , in order to prevent the optical leak of TFT by the light by which 
incidence is carried out from the gap of the adjoining pixel electrode 14, these layers may be arranged 
like drawing 1 etc. Moreover, as long as the optical incidence from the lower part of a substrate is also 
assumed, a protection-from-light layer may be further arranged under the silicon film 5a, 5b, and 8. 
Moreover, although a gate electrode is the top gate type located more nearly up than a channel, you 
may make it the bottom gate type which formed the gate electrode previously, minded gate dielectric 
film upwards, and arranges a channel and the **** silicon film by a diagram. Furthermore, a 
circumference circuit field and a substrate edge can also improve the moisture resistance of the 
boundary region which moisture tends to enter, and a substrate edge, if the interlayer insulation film of 
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the two-layer structure like the interlayer insulation film 13 explained by drawing 5 R> 5 or drawing 16 is 
arranged. 

[0093] (Explanation of the electronic equipment using the reflective mold liquid crystal panel of this 
invention) Drawing 9 is an example of electronic equipment which used the liquid crystal panel of this 
invention, and is the outline block diagram which looked at superficially the important section of a 
projector (projection mold display) using the reflective mold liquid crystal panel of this invention as a 
light valve. This drawing 9 is a sectional view in XZ flat surface passing through the core of an optical 
element 130. the light source section 1 10 (1 1 1 — a lamp — ) which has arranged the projector of this 
example in accordance with the system optical axis L 112 A reflector, S polarization flux of light by 
which outgoing radiation was carried out from the integrator lens 120, the polarization lighting system 
100 by which an outline configuration is carried out from the polarization sensing element 130, and the 
polarization lighting system 100 according to S polarization flux of light reflector 201 The inside of the 
light reflected from S polarization reflector 201 of a polarization beam splitter 200 and a polarization 
beam splitter 200 to reflect, High-reflective-liquid-crystal light valve 300B which modulates blue glow 
for the dichroic mirror 412 which separates the component of blue glow (B) f and the separated blue glow 
(B), High-reflective-liquid-crystal light valve 300R which modulates the dichroic mirror 413 which is 
made to reflect the component of red light (R) among the flux of lights after blue glow was separated, 
and is separated, and the separated red light (R), High-reflective-liquid-crystal light valve 300G which 
modulate the remaining green light (G) which penetrates a dichroic mirror 413, The light modulated with 
three high-reflective-liquid-crystal light valves 300R, 300G, and 300B is compounded by dichroic mirrors 
412 and 413 and the polarization beam splitter 200, and it consists of projection optical system 500 
which consists of a projection lens which projects this synthetic light on a screen 600. The above- 
mentioned liquid crystal panel is used for the three above-mentioned high-reflective-liquid-crystal light 
valves 300R, 300G, and 300B, respectively. 

[0094] The random polarization flux of light by which outgoing radiation was carried out from the light 
source section 110 results in a polarization beam splitter 200, after being divided into two or more 
middle flux of lights by the integrator lens 120, and being changed into one kind of polarization flux of 
light (S polarization flux of light) to which the polarization direction was mostly equal with the 
polarization sensing element 130 which has the 2nd integrator lens in an optical incidence side. It is 
reflected by S polarization flux of light reflector 201 of a polarization beam splitter 200, the flux of light 
of blue glow (B) is reflected in the blue glow reflecting layer of a dichroic mirror 412 among the reflected 
flux of lights, and S polarization flux of light by which outgoing radiation was carried out from the 
polarization sensing element 130 is modulated by high-reflective-liquid-crystal light valve 300B. 
Moreover, among the flux of lights which penetrated the blue glow reflecting layer of a dichroic mirror 
41 1 , it is reflected in the red light reflex layer of a dichroic mirror 41 3, and the flux of light of red light 
(R) is modulated by high-reflective-liquid-crystal light valve 300R. 

[0095] On the other hand, the flux of light of the green light (G) which penetrated the red light reflex 
layer of a dichroic mirror 413 is modulated by high-reflective-liquid-crystal light valve 300G. Thus, the 
colored light modulated with each high-reflective-liquid-crystal light valve 300R, 300G, and 300B is 
compounded by dichroic mirrors 412 and 413 and the polarization beam splitter 200, and this synthetic 
light is projected by the projection optical system 500. 

[0096] In addition, the TN liquid crystal (liquid crystal with which orientation of the major axis of a liquid 
crystal molecule was carried out to the panel substrate [ abbreviation ] at the time of no electrical- 
potential-difference impressing), or the SH liquid crystal (liquid crystal with which orientation of the 
major axis of a liquid crystal molecule was carried out to the panel substrate at the abbreviation 
perpendicular at the time of no electrical-potential-difference impressing) is used for the reflective mold 
liquid crystal panel used as the high-reflective-liquid-crystal light valves 300R, 300G, and 300B. 
[0097] When a TN liquid crystal is adopted, the applied voltage to the liquid crystal layer pinched 
between the reflector of a pixel and the common electrode of the substrate which counters in the pixel 
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below the threshold electrical potential difference of liquid crystal (OFF pixel) Elliptically polarized light 
of the colored light which carried out incidence is carried out by the liquid crystal layer, it is reflected by 
the reflector and it is carried out reflection and outgoing radiation through a liquid crystal layer as a light 
of the condition near elliptically polarized light with many polarization shaft components which shifted 
from the polarization shaft of the colored light which carried out incidence about 90 degrees. On the 
other hand, by the pixel (ON pixel) by which electrical-potential-difference impression was carried out, it 
is resulted and reflected in a liquid crystal layer by the reflector with the colored light which carried out 
incidence, and is made it reflection and outgoing radiation with the same polarization shaft as the time of 
incidence. Since the array include angle of the liquid crystal molecule of a TN liquid crystal changes 
according to the electrical potential difference impressed to the reflector, according to the electrical 
potential difference impressed to a reflector through the transistor of a pixel, adjustable [ of the include 
angle of the polarization shaft of the reflected light to incident light ] is carried out. 
[0098] Moreover, when an SH liquid crystal is adopted, by the pixel below the threshold electrical 
potential difference of liquid crystal (OFF pixel), it is resulted and reflected by the reflector with the 
colored light which carried out incidence, and applied voltage of a liquid crystal layer is carried out 
reflection and outgoing radiation with the same polarization shaft as the time of incidence. On the other 
hand, elliptically polarized light of the colored light which carried out incidence is carried out to a liquid 
crystal layer in a liquid crystal layer by the pixel (ON pixel) by which electrical-potential-difference 
impression was carried out, and it is reflected by the reflector and carries out reflection and outgoing 
radiation through a liquid crystal layer as elliptically polarized light with many polarization shaft 
components from which the polarization shaft shifted about 90 degrees to the polarization shaft of 
incident light. Since the array include angle of the liquid crystal molecule of an SH liquid crystal changes 
like the case of a TN liquid crystal according to the electrical potential difference impressed to the 
reflector, according to the electrical potential difference impressed to a reflector through the transistor 
of a pixel, adjustable [ of the include angle of the polarization shaft of the reflected light to incident 
light ] is carried out. 

[0099] S polarization component does not penetrate the polarization beam splitter 200 which reflects S 
polarization among the colored light reflected from the pixel of these liquid crystal panels, but, on the 
other hand, P polarization component is penetrated. An image is formed of the light which penetrated 
this polarization beam splitter 200. Therefore, when the image projected uses a TN liquid crystal for a 
liquid crystal panel, the reflected light of an OFF pixel results in the projection optical system 500, and 
when it becomes the Nor Marie White display since the reflected light of ON pixel did not result in the 
lens, and it uses an SH liquid crystal, since it does not result in projection optical system but the 
reflected light of ON pixel results in the projection optical system 500, the reflected light of an OFF 
pixel serves as the Nor Marie Black display. 

[0100] It can miniaturize a projector while it can obtain a high reflection factor and can project a high 
definition image by high contrast, since a reflective mold liquid crystal panel can take a large pixel 
electrode compared with a transparency mold active matrix liquid crystal panel. 

[0101] It is the same potential (for example, LC common potential.) in the counterelectrode formed in 
the location where the circumference circuit section of a liquid crystal panel is covered in a protection- 
from-light layer in as drawing 7 explained, and an opposite substrate counters. However, since it 
becomes different potential from the counterelectrode of the pixel section when not considering as LC 
common potential, the counterelectrode of the pixel section turns into a separated circumference 
counterelectrode in this case. Since it is impressed, about 0 V is impressed to the liquid crystal which 
intervenes among both, and liquid crystal becomes the same as an OFF condition. Therefore, with the 
liquid crystal panel of a TN liquid crystal, to compensate for a normally white display, all the 
circumferences of an image field are made to a white display, and all the circumferences of an image 
field are made to a black display in the liquid crystal panel of an SH liquid crystal to compensate for a 
normally black display. 
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[0102] By the polarization beam splitter 200 as a color separation means which carries out the spectrum 
of the light of said light source 1 10 to three-primary-colors light The thickness of the silicon oxide film 
which forms the passivation membrane of light valve 300R as 1st reflective mold liquid crystal panel 
which modulates the separated red light considers as the range of 1 300-1 900A. The thickness of the 
silicon oxide film which forms the passivation membrane of light valve 300G as 2nd reflective mold liquid 
crystal panel which modulates green light considers as the range of 1 200-1 600A. If the thickness of the 
silicon oxide film which forms the passivation membrane of light valve 300B as that of the 3rd reflective 
mold liquid crystal panel which modulates blue glow considers as the range of 900-1 200A, a still more 
desirable result will be obtained. 

[0103] If the above-mentioned example is followed, while the electrical potential difference impressed to 
each pixel electrode of the reflective mold liquid crystal panels 300R, 300G, and 300B will fully be held, 
since the reflection factor of a pixel electrode is very high, a clear image is acquired. 
[0104] Drawing 1 5 is the external view showing the example of the electronic equipment using the 
reflective mold liquid crystal panel of this invention, respectively. In addition, although it is more 
desirable for the reflector to have not been a perfect mirror plane since it was used not as the light 
valve used with a polarization beam splitter but as a reflective mold liquid crystal panel of a direct 
viewing type, and to attach suitable unevenness rather by these electronic equipment in order to extend 
an angle of visibility, the other requirements for a configuration are fundamentally [ as the case of a light 
valve ] the same. 

[0105] Drawing 15 (a) is the perspective view showing a cellular phone. 1000 shows the body of a 
cellular phone and 1001 of them is the liquid crystal display section which used the reflective mold liquid 
crystal panel of this invention. Drawing 15 (b) is drawing showing wrist watch mold electronic equipment. 
1 100 is the perspective view showing the body of a clock. 1 101 is the liquid crystal display section which 
used the reflective mold liquid crystal panel of this invention. Since this liquid crystal panel has a high 
definition pixel compared with the conventional clock display, it can also make television image display 
possible and can realize wrist watch mold television. 

[0106] Drawing 15 (c) is drawing showing pocket mold information processors, such as a word processor 
and a personal computer. 1200 shows an information processor and the display for which 1202 used the 
input sections, such as a keyboard, for and 1206 used the reflective mold liquid crystal panel of this 
invention, and 1204 show the body of an information processor. Since each electronic equipment is 
electronic equipment driven by the cell, a battery life can be prolonged if a reflective mold liquid crystal 
panel without a light source lamp is used. Moreover, like this invention, since a circumference circuit can 
be built in a panel substrate, components mark become fewer sharply and are made more lightweight- 
izing and a miniaturization. 

[0107] In addition, in the above example, although TN mold and SH mold of a homeotropic orientation 
were explained as liquid crystal of a liquid crystal panel, it cannot be overemphasized that it can carry 
out even if it transposes to other liquid crystal. 
[0108] 

[Effect of the Invention] As explained above, according to this invention, the reliable substrate and 
reliable liquid crystal panel for reflective mold liquid crystal panels which have the passivation membrane 
in which a reflection factor does not differ greatly can be offered. 

[0109] Moreover, the substrate for reflective mold liquid crystal panels which has moisture resistance 
can be offered by using a silicon nitride film. 

[01 10] Furthermore, dependability can offer the electronic equipment and the projection mold display 
using the reflective mold liquid crystal panel and it which were moreover highly excellent in image quality. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the 1st example of the pixel field of the reflector side substrate 
of the reflective mold liquid crystal panel which applied this invention. 

[Drawing 2] The sectional view showing an example of the structure of the circumference circuit of the 
reflector side substrate of the reflective mold liquid crystal panel which applied this invention. 
[Drawing 3] The flat-surface layout pattern of the 1st example of the pixel field of the reflector side 
substrate of the reflective mold liquid crystal panel which applied this invention. 

[Drawing 4] The sectional view showing an example of the edge structure of the reflector side substrate 
of the reflective mold liquid crystal panel which applied this invention. 

[Drawing 5] The sectional view showing other examples of the reflector side substrate of the reflective 
mold liquid crystal panel which applied this invention. 

[Drawing 6] The top view showing the example of a layout configuration of the reflector side substrate 
of the liquid crystal panel of an example. 

[Drawing 7] The sectional view showing an example of the reflective mold liquid crystal panel which 
applied the liquid crystal panel substrate of an example. 

[Drawing 8] The wave form chart showing the gate drive wave of FET for pixel electrode switching of a 
reflective mold liquid crystal panel and the example of a data-line drive wave which applied this 
invention. 

[Drawing 9] It is the outline block diagram of a projector as an example of a projection mold indicating 
equipment which applied the reflective mold liquid crystal panel of an example as a light valve. 
[Drawing 10] The graph which shows the result of having investigated how the reflection factor of the 
reflector which consists of an aluminum layer having changed with the thickness of the silicon oxide film 
in each wavelength of ******. 

[Drawing 1 1] The graph which shows the result of having investigated how the reflection factor of the 
reflector which consists of an aluminum layer having changed with the thickness of the silicon oxide film 
in each wavelength of incident light. 

[Drawing 12] The graph which plotted the reflection factor when changing the thickness of the silicon 

oxide film about the wavelength range centering on blue for every suitable wavelength. 

[Drawing 13] The graph which plotted the reflection factor when changing the thickness of the silicon 

oxide film about the wavelength range centering on green for every suitable wavelength. 

[Drawing 14] The graph which plotted the reflection factor when changing the thickness of the silicon 

oxide film about the wavelength range centering on red for every suitable wavelength. 

[Drawing 15] (a), (b), and (c) are the external views showing the example of the electronic equipment 

using the reflective mold liquid crystal panel of this invention, respectively. 

[Drawing 16] The sectional view showing other examples of the reflector side substrate of the reflective 
mold liquid crystal panel which applied this invention. 

[Drawing 17] The sectional view showing other examples of the reflector side substrate of the reflective 
mold liquid crystal panel which applied this invention. 
[Description of Notations] 
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1 Semi-conductor Substrate 

2 Well Field 

3 Field Oxide 

4 Gate Line 

4a Gate electrode 

5a, 5b Source drain field 

6 1st Interlayer Insulation Film 

7 Data Line (1st Metal Layer) 
7a Source electrode 

8 P Type Doping Field 

9a The electrode of retention volume (conductive layer) 

9b The insulator layer used as the dielectric of retention volume 

10 Auxiliary Joint Wiring 

1 1 2nd Interlayer Insulation Film 

12 Protection-from-Light Layer (2nd Metal Layer) 

13 3rd Interlayer Insulation Film 

14 Pixel Electrode (3rd Metal Layer) 

15 Connecting Plug 

16 Contact Hole 

17 Passivation Membrane 

20 Pixel Field 

21 Data-Line Drive Circuit 

22 Gate Line Drive Circuit 

23 Input Circuit 

24 Timing Control Circuit 

25 Protection-from-Light Layer (3rd Metal Layer) 

26 Pad Field 

31 Liquid Crystal Panel Substrate 

32 Support Substrate 

33 Counterelectrode 

35 Glass Substrate by the side of Incidence 

36 Sealant 

37 Liquid Crystal 

70 Power-Source Rhine 

71 Contact Hole 

80 P Type Contact Field 
110 Light Source Section 
200 Polarization Beam Splitter 

300 Light Valve (Reflective Mold Liquid Crystal Panel) 

412,413 Dichroic mirror 

500 Projection Optical System 

600 Screen 



[Translation done.] 



-24- 



<i9)B*B4*fF/r (jp) 02) & Hfl # ^ # ^) (nmmmm&mmn 

#H§¥1 1-64891 

(43)&BBB ¥fi6ll¥(1999)3^5H 



(51)IntCl. 8 




F I 


G 0 2 F 1/136 


5 0 0 


G 0 2 F 1/136 5 0 0 


1/13 


5 0 5 


1/13 5 0 5 


1/1333 


5 0 5 


1/1333 5 0 5 


H 0 1 L 29/786 




HO 1L 29/78 6 1 9 A 






mamst at*B©«23 ol (* 20 h) 


<21>aJB#^ 


ttH¥9-288929 


(71) miS A 000002369 








<22)ti}SiB 


¥/£9¥(1997) 10/1 21 B 


JpDKlKBr«KHSrte2 TB 4&m 






f7*>\ s&enB^s- cts 1 r F Mot* 




♦SBPF8- 279388 


fi»*Wifrrfc*:*tl3TB3#5^ -fe-f3 


(32)«5fcB 


¥8 (1996) 10^22 B 




(33)«5fc|fc£3BH 


B* (JP) 


(74)«aA #a± ft* s=«5 oi-2*) 


(31)«fctfc*=3i#^ 


^«¥9- 156719 




(32)«5feB 


¥9 (1997)6^138 




(33)«5ttfcfc38M 


B* (JP) 





(54) [%wo&m Muro/wass. »c»/i^.;k xrjc^-n*fflt^«^«3gM«ttg^sg7i<sg 



(57) imm ««> 

[SUB] i t i f*ife^v"<-v' a >mt LT-^W 

M&^m MR (1) ±fcElt«li (14) flWb 
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[#fTft#<D«5ig] 

i ] S«±fcR#tmffii6W h y y 9 *mzB 

fc^ni-rs s t *&mkirzft7jtm i iEgw>*»'«* 
ibmss 3 ] HtriE/< 5" a ^«!f±iMk v y =» 

4 ] fltrflE/< v"<- V 3 >-R»iJBW*s 5 0 0 ~ 
2 0 0 o^-v^^ hn-^co^-ftv-y aylitsri 

(±, ^^s»tm®±tc^i-5*friE^^v"<-v'3>')Kt 

fc-SBMbfy 3i^J8IWj?^Sr, 900~1 200ty/ 
teZWtiki/l) ^^moim?**:. 1 2 00~1 6 0 0ty 
&2>BMISv'y = >-^Wff^-Sr x 130O~19O0ty 

[it*3S9 ] BfriH^k->y 3 ^©±{ctt, 3 

0 0~1 4 O Oi-X/x hn- 

r t Sr^Kftt-f 5S»*« 3 ~ 8 (0^-Th,MzUm<om& 



2 

fE^v-^— >3 VJBIWff^Sr 1 3 00-19 OOty^ 

fB^v"*— ~>3 ^m<om^ 1200~160 O^V^ 

£9 0 0~1 20 0*^?*. No— Air-t"?)- k &<&Wl. 
k-tzm*ig. 1 ~ 1 1 fclBttOjRft/^/wfflXK. 

i 3 ] s*E±msi*m**s^' h y y * 

fili:0**«5t*»e>*-5ri:Sr«>«i:i-5BI*«l 3|E 

20 [it #1 1 5 ] w&±.\cw$&mM&T b>j -y? 

x*&M£tl x iuiE h9>"Jx*&frLXltij%&K&in 

mmmkMfammki>mm£itiz>'pt£< kh^-^mm 
tct±, tfrffi^-fbv- y 3 yt , tftiaiwbv y v^±{c^ 

-v-3 y^^^^^r iSr»«i:i-aai**l 5 IE 

imxm 1 7 ] *K±»rs*tma*s-e h y y * 

»J*$^5tttt«-SJIt«*fc*|-JeUT«->«r h?yy 

40 ^B/<^/^m&UK^^x. 

ftyy^yi^ mit^v =*>mk<Dmmmmkir?>m 

Lxtezz.k*&mk-rzm#mi 7tm<om^<^^ 

SO fflSfc 
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3 

1 9 ] mmmr^mm^mmmit-> v =■ >m 

-/i>m<D?>-frffla£tizz t zmmt^zmxmi 7ie 

2 o ] i~i9 ^iE«©if)iE?s^/^ 

ZinZbbh^^ mm?Mft\m£k7!>mA£hXffif&£tv 
[IHH 2 1 ] g**J£ 2 0 E«l©«ft/-«^/PS:**a5 

2 3 ] IWE3tSR©36Sr 3 o©fe^^^3ti"5 
aewi-Sfciofflraftft/**/^ 8WBfe#|«#aK:.fc 

% 3 ©iufEffi&^/wi: SulESI 1 ©ttAz-M^ 

1 3 oo~i 9 ootv^ hti-A©fiit u fulE 

\) 3 >-]&©J&ff fi 1 2 0 0—1 60 0^">-^^. hP-i 
©®H£ U HulE^3©ffif B ^^^©^'<v"<— ->a 

&M&.-rzwtfci'}} ^^mommiis o o~i2oot 

h n - AcDl&B £ 1-5 n b 2 
(0 0 0 1 ] 

[0 0 0 2] 

F7>^^ (TFT) TU-%Bf&Vtcffim<Dm£ks< 
[0 0 0 3] 

[«W*s«l*LJ:5i-t-5»«l ±lBTFT£fflWcT 

5o mmmmfe^Mzjo^^xi^ &mmizn\-t t>*ifz 
TFTCDi^^^-f yfs'y'm+oM&.mm-tmmfam 



4 

[0 0 0 4] -^CIT?, Si§ST^X^y-7 h y ypxm 
M,/<*Mzit'<X-9-'( X&'h£\>^WL£k'<*fl'b Lt« ^ 

5 WJlMtttS:;*'!' ffvmi^iafc 
Slt^T^T 1 ^^ hy y^ttis^*/^**.^* 

[000 5] -© «t 5 *KWS**/<*A'"Ctt, 

v~<— > 3 vMSrKJt 5 r b Kov>r«WLfc. 
[000 6] -)Kl:f#fl:gStlj:/^V'<-v' s vfflU 

d b i>^\ bZ^X\ CVDfkte £<0Mf8. 
£ftZ>s<i"<-i/3 yRft, Sffi(Ott»T?f±JIWP© 1 0 
%W<D « & o * C 5 © Sr 5 £ £ tf* SIST-fe 

[0 0 0 7] ^©3g0J©@#J^ R*t**S*#< fffeo 

[0 0 0 8] r©^0^©te©@6tli4, m«Btt^K< 
[0 0 0 9] 

iSjsg-r^fcsb, stE±}cswm®^-v f y yy-xm^m 

f££1ri?>bbhlz£&.m&mz.&j&i,x£* hyy-^ 
icfe^T, mII2Kltail©±{-l4^v-<-v-3 >-m*M 
[0 0 1 0] * 1t y ..M1&'Si<"<-is. g.^JRtt % Alti-5 . 

^■c, sit*©^L^ i %siftizw£zumzmiKZ 
tiitmmb-rzz:b*imb-rzo stt««i±©^v-< 
-v-3 ^momm^x'o&ytb' 5 i-esit^tffjo^ 
r * 7 -m^i- s ^©fes^i*©«ki- sritrssc: 

[0 0 1 1 ] IWE/<W— VKttlMk^y 3 

t>©©, ^ff©«bo^[c<t?,ij^mii©Kit^(c4-^ 
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5 

IK««<D J: 5 Jfic^- y ^ 
— S's VIK£ UTffll^-Sfcfi&i&TfcSo ::© 

[0012] £fc, tulE^:^— v- 3 ^JKfiJgJ?;^ 5 0 
o~2 o oo^y^ ho- ^(Dmt'y)) a^IitS 

2 o o o h d - A©i!ft v y 3 ygii, £4t$ 

©8cfttfe#te#S'> ft <^ /<y''<-v'3i'Kt LT© 

[0 0 13] *fc, IWE/<$"<— ^BtWff^Sr, A 

[0 0 14] HuffiKltm®##&3fcSrKlt-f5S& 
^£ft5$1*fc->y 3Vffll©ff*Sr» 9 00~1 200t 

^mttuzmiki/y ^K-mnm*-*-, i2oo~i6o 

~>3 >-mtteZ>&it'>!) 3>-J8S©ff^S\ 1 3 00-1 

9 o o^->-^^ hn-Atts- 1 zmmt-tZo 

v- s V|gr£ ft ■SflMfc v- y • =» i'Blw'ff ±IE© <fc 5 
4<MIKiKJ6i-« £ . £ fcSft*© HTfeo# £ 1 

**Sr.£*STf#5££tfcs «*5SltI»fi/^^ 

[0 0 15] Sfc, SulE^kv-y =>-M®±(-(±. ff* 
#300-1 4 0 0^i/7 ho— A<Pga|pnJB£aSfl2fig£ 
*uTV^ri:Sr«f*i:-f-5o ^bt-, iMb^y avfflt© 

liSOO-HOOtV^Fn-A, Jf4t<|±8 0 

o~i4ooty^M-A-efc5. BBfS]Bi©ff^£: 

±15© J: 5 JtetBHfcKJt^-S ItlCt^, Stt*©^*> 
[0 0 16] mII2Klt«@£^©T©^«e£© 

iw s^b v- y = v *» e> 4 5 m f&%MWki>m& £ v % 3 

IMtv- y a vJK#7&&£*i,5©--e.- fiMtt#»< ft 5„- 

l*>u R*tm@T(c^t->y =*>m<omm&mm*w> 



5 

So 

[0 0 17] HufERWmH£ j e©T©^Sg£© 

mowmf&ftjR^^t: v- y => vas£ BMk > » => ^mxm 

V 3 v«as»jjfc3ixfc«««i&£-t-* r £ Sr#!lt£i- 
9 y 9 L^< 4oT U4 5 IWb"> y a VJR 

10 [0018] *&ftfcR»r3ffi'ER*tm*-t© 
tfiiE^ s >-J8i©Js:^£: 1 3 0 0 — 1 9 0 o^y 
^hn-AtU i^fe*SrS#ti-SHfil2S:*t«fii±© 
huIE^^v-^— VJK©ff^§r 1200—160 0 

^£9 0 0—1 2 OOtV^ hc-Aif5:i^ 
«£•*■*. mJCtt), 1 o©RjtS«ft^/HC i *) 
*5-****J:5£i-«»^Jw % #&}fc©Ktt*©/< 

V V *&>Mt < ft <9 , *7-*/T©fe»Stt«S i < T*# 

20 [0019] m m^R^mm^ h y y 9 * 
mzm&ztiz b bt>ic&5ittmMKttfci.x&* f 7 

* 5 a« ^ 3 ^WUfiJ»fit & ti 5 i £ Sr«l#m £ -t- 

So mmm^mmmm^m^n^mmmmn. * 

^it>A5iimv^-e, ^©ffil«(-f±iit7K't4© 
iv^tvy 3 >-JSI©^v"<-v-3 vK«r»ritt-« r £ 

[0020] * its- itflE^ v"<- v- s ^utj±» v- y 

v)R£©afJi«IJt*»fe<e5w£Sr»«£i-5. /^v-<- 
v-s ^Sr-«1»3g£ UT/^^fflS«©*t3S#ifSr«i 

[0 0 2 1 ] $ h Stg±(CSM«M#T hJ^7 
m^^ti^bbh^RMmm^^L-X^-^ h9 

40 jW«*ti«BEis Will* ix« J: 5 fc=fr.jii*.*ted>«m $ *u . 

zm&^^mmmz&^x. msmmmt»mam*i 

5 iii*M«© ±^tc f±^t-> y 3 it Z> y< f 

«©±*Kittai'fk^y 3^^,^5^>"<-->3 

M^Htl^ r £ ^^£-f-S„ BWk-^y a^JRttal 
^kv-y 3vMtcib^T«^£ UT©«|Bf4#^*5t 
o>© N MJ*©tt'^o#(c J:5iiTSffl:^©Rlt*tc#^5 
gVfifcfev-iJ 3-^.t 9 t>/h$-v>±x- «fe*/y 3 ^f± 
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7 

!E*5rt>»^5^ t* 5 -e#S„ £"btc, HilSitH£©J§S2 

^v^-v-s ^«Sr^-T5.r tic J: 9. Jg^/^/w 

[ 0 0 2 2 J *fc, Huf2iHja®Jgc^*J(1-2>^^S^ 

«fctt, MlEBMkfy MiEBHki'y =v«i-kfc: 

^J* $ frfc^k V llayt ©«H1?f it** h * 3 > 

ftA^/WBStRfcis^-c, SfilBStt^tSiKtt®!© 
T^co^rJSS <t ©»fc, gHk-> y a ylt , S'fLv- y = 

* 9 ©3S£ Lie < t^gHtv- 

y =>-iWStt(Div^iiv-y =>^(D-s*jtir Lfcr 

-T^o JifflHSSgt^tt, *l?©*#asA9&^-r^- 
as , r ©ffilgc h ? 9 y ? ©3§£ b < V ^k -> !)3>i 
iIttoiv^t->y =>y©-Ji1#igi: Ufcr ticj; 

[0023] mw.mmtt&mmmmmit^ y = yi8i_k(- 
M^^tifcBuiE^kv/ y = >-jgi ± 19 & 19 N nmcy y =« 

J: >J-/gA>Jj2^t£.< <.-e.#5o *6>fc,.±E©JK*/-«. 

*x£ r £ J: 0 % K WSKft^-'^/i'Srlitt-t-S £ £ * S T 
[0 0 2 4] WfE«ES^/i'Sr**lBSi: UTfll 

[0 0 2 5] £ibiC,-«£. BE3taS*»?>©.>tSraC«.-t- 



[00 2 6] lWraE3t««>*«r3o©fe36fc^3lfi-f 

» 3 ©1IWB«ii|/<*/v Miami ©«l^* 

1 300-190 O^-Vi/X ho- J*(D&mt U StJlS 
m 2 OiS/^/W^'v"<-y 3 VttSr^J«i-5iMk^ 
y3ylolffiii 2 0 0~i6 0oty^hn-^ 

©ISIS £ l, tfjIE^ 3 ©fl£|fe>''^/W©/''«V"<— 3 

&B&L1-Z>fflk~> y = ^©ISifffi 9 0 0 ~ 1 2 00t 

B5r««-t-5r £ # -CSS. 
[0 0 2 7] 

[00 2 8] (¥^*«Srfflv>fc^^^^ffl««© 
/■«^/i'©R4t««ffl««©Jg 1 ©HJSMSr^-f-o ft*J» 

eh & x xim 3 idf±-v h y 5'^^tt«cgea$ttxv^® 

^© 5 *>-^H jH«^©Wf iB® i¥IW7^ Sr^-r; ■ 
mi (a) |±B3K:&tt3 I - li»fciBofc»rffiSr* ■ : 
i~. Ell (b) tt[s)D<ll]3^*i(t2)II-IIi^(C) ! &ofc 

[0 o 2 9] 1211 i-*3i/^T, lii^ivyayoj:? 
4PI¥»*IS (NSfiMi (N— ) T'tJ; 
^) . 2»ir©^#ft:S«l ©Affile 

£H ift^F^JS*© PS^x /u«B«, 3 

40 4tm (^WSLOCOS) --CfcS.. -JiIE^3i^vfS%.2.. 
(4, ^ISS^tu^vas, {SRtf 7 6 8X 1 0 2 4CJ; 

h y y^^«KlH*^E1tt*ixTJa:5®*««© 
*a?x/>«*i Lt**i^8. ^©^*/HH«2 

sa« ^ n a m 2 o © m mn \z mm. $ ^ ?> 7="- ^ ^ 

IEKjIeIES 2 1 -^y— hi^lE»)!sl8S 2 2 , A7Jls]«g 2 3 , 

So ±E7-f-/uKiMkfll3ttaiRJI!iaMkfcJ:oT5 0 
so oo~7 0 0 0ty^hn-A©j:54f$lcM$ 
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[0030] ±iB7 4 -,v vmtm 3 ictt-M* -* t \Z 

mMk\z&^xM&isitiz?-bmtm mmm) 4 b 
*frvx. =#y v-y =>^£>£^te>^/i->y im k^2» 

>"g|i^5a, 5 b&mf&ZftZ^ klz£<9^ MOSFE 
[0 0 3 1] ±!E:M-^Kg$fcJg3t^/&£*t 

UT^y v-y 3^$,5^fi^^/p->y-y-^ b^frhttz 

mH9 a *s^$tu, Cl©®®9 a tjfe#«9 b 

H9 a (±huIEMO S F ETcD-y— hfi®4 a £ft3#y 

->y ^yhz^mtf/^yv-i KSt isi-xs(ct, 

* fcm® 9 a cDTWite^tt9 b Fi&$lJ8£4 bbte 

[0 0 3 2] ±IE|fe^4 b, 9 b (4!S!!:gM^4oT± 
Pgi5©rtffl!j^f£*&*E^ 4 0 0 ~ 8 0 0 •fr^-'f 
y. ho-AOj: 5&ff $tC^$tt5, _k!2^14a, 

9 a (4, *'y->y3yfiS:iooo-2oooty^ 

|- n — A© J; 5 UW- £ © JifCM o 5 V ^(4W 

©<t 5 /iflSiK^^jRw vy -y--r -kb £ r 000 — 360 

TVS. y— KWy|«5a, 5bli, JLiE-/- 
Nfl;@4 a Sr^-^^i: LT^©Pn{BiJ©£ffi«ffiiCN§!PF 

[0033] ±ffiPMK-t°>-y*ffiigc8f4 > #Jx. 
f4\ *ffl©-r^->-tt-ii^i^a^J;?. K-t°^^S 

^■f-S t ±t>. o£ •) ..fefRIK.4 b , - 9.b&jfttfcK?. 

i^itj t«7FM^s*c«s«8 1 Lxi&nmtt-xm 

1 0 IV c m 3 J£* TT\ 1X10 16~ 5X10 16/ c m 
3 8t#a*U». V— KK«5a, 5b© 
U^*SB'Ftt»««»4 1 x l O 20 ~3 x l 0 2 Vc 

(4 1X10 18- 5X10 IV cm 3 -"C-fe-S -tSWSfi 

*m&ir%mmmcv\mm&RUMm<oWL&*>h 1x10 

18-1X10 IV c m 3 # $ tV\ 
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[0 0 3 4] ±|Em@4 3*54^9 ai^7^-;UKi 

itm 3 ±(c^(tri4^ i <o«Mfet*ii 6 »moLiii^ z 

(Dt&mm 6±iz (4T/W 5 = ^ ^ Sr±* i: "f 5 ^ * 

•a-sani oaseutbixTt^. y-^m®7 aintmrn 
«5a^ * temw^mm 1 o ©— «sw:i6jww 6 tc^ 

y<?y h*-/W6 c^LtfS9 aUimftWfcSSfcS 

[0 0 3 5] ±aB*ft*fflt6f±, 0H*.tfHTOK (K&C 
VDStfcJ; <9 MfcZtlZmikis]) ayffi fclOOO* 
>-y*y> hn-^eS±SWbfc±(c, BPSGf (jtfny 
J34t/y >r— btfyxm) £8000-1 

0 0 OOty^ bv — J»<0£5tj:m£\Z.mmLXJ&f8. 
£*L-5o ^tS7a (t*—^* 7) feit^ffiStl^'a- 
gfi^ 1 O §r«^i-2>^ */VJlf4 x W*.tfTJid>e>T i / 

20 T i N/A 1 /T i N<D4mW£b $ttSo =&S(4, T 
!©Ti^lOO~600ty^hn-i, s TiN^ 
lOOOt^l-P-AgS, A 1 £54 0 O 0-1 O 
OOOty^XhD- A, ±j!cDT i N#3 0 0 — 6 0 

[0 0 3 6] ±ey— *««7 a*Sitftt|Mg<&ei»l 
0^feSMite^:JK6Ji^^ l tTf4^2©®ra*fe^l 1 

A§r±#:i:-r?)~ggco^^^Si 2*^^5.^S^ 
ao 11 2f4, «ifi-t"5 - J: - -5liiW3(S«*jE©jaffl t c^$ix« 

1 2(4, ±lBttibi&&ffiKi l ofem-rsfeetc, ^iE 
©H^fl;^i: MO S F E T $r«^6tli-ffi«c1-Sfcit>©tt 
«©«icy°^^l 5Sr^ii$-&?)fcto©MP§Bl 2 a a* 
JF^$H, ^EJl^f4iiilflffl«E2 0^«E=£rS5<t5«c^ 
fiK^tbS, -T?i^*>, 0 3tc*$tvTi/^¥ffiBI^*5V^ 

11 2tfeotV^. rixic4oT s Hio±* (ftA 
fy^fflMO S F E T©f -^^;m«5 c:fc4tf>>^/W 

[0 0 3 7] ±IE^ 2 JIMiMgMS 1 1 f4, MttfTEO 

•7 C V Dfeti *) « $tl5®jt-> U = yf (EAT, T 
so EOSli»f5) S:3000~6000ty^Fn 
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-ASap*6i»Lfc±|c, SOGI C*ev- Oris- U=7 
*JS£) £*§«U *ft*^y?-'<-y?xn\r>X1>>hiZh 
t-^«D±lC^2(DTEOSM5r2 0 0 0~5 0 0 O^V 

;vg7 (7 a) . i o tmcmmxx< . M*.r£TJia> 

^Ti/Ti N/A 1 /T i N<£»4Jlf»ii£ £^5,. # 
eti. tTiOT i ri* i o 0~6 0 ho- 
A,.-t<£>_h(DT i NtfS 1 0 0 0 -*>->f7. t-n-Alf, 
Ali!4000~1 0000ty^hc-A, *±J1 
<DT i N/55 3 0 0~6 0 O^V;/;* ho-AOJ;5W 

[0 0 3 8] zoMMWlzts^xte, ±nZMytmi2?> 
$axT^3o -5: Lt, _hlS«}tJi 1 2 IcSW ktufcWia 

3jmte*iigi 3fc'±^2i«n i*nm-rz> 
3^-?? h fc—/u i 6 ^tgt-j- ^ttTts «? , :oay^> 
h*-/n 6rtfc_tiEf*Jibis-g«l*i o t±fE@i^l«fii 
1 4 t Sr««ft»k:SStt-r* * v4SE©KiB^JR 

# ^B«J mat £ tbT ^ 5 „ 

[0039] mA^/^m^rf-itntt. ^co^it*^ 

[0 0 4 0] #}CPR5££*-Lfcl^jjs, 5Sr« 

y^fytf3inwi3&CMP 

w») jfe-c»joT¥s^bUT*»e>» ii(*s;®i4(4 N m 

-yfmzj: V T/l>5L - A.m& 3 0 0~5 
ooo*y^hD-A©±54f$l:^U — 

4Mi L.T«Jti5„ fc*s, ilESatt:/? ^ 1 5 © 
J&l&j&k L-Ttt. CMP«fe-eJB3JiW*6IH«i.3.Sr¥- 
ffl-fkLT^b. =y^^F*-^MPU Z&Wc? 

--> 3 yfl 7i LTfi, Bi*tB^gi5ic*3^Tf±5 0 0 
~2 0 00*y^ h a — A©J; o <»mk*/ V 3 

^7'f7'0l5(Cfi2 0 0 0~ 1 o o ooty^ h a — A 

© j; 5 ©ift-y u 3 yf^ffl^ f>ji5, tits. *s 



12 

^-f^y^yl^ot^l^fs'T'C^-yy^Lt 

[004 1] W*fl«WSr«5^i"<— ->h 

1 7t UTBMk^y 3>jg|£{£ffll-;5- ttcit), )8Sff 

[0 0 4 2] S«coJliaffl«, 

»A Lfc -S«3t©«M^t -T 5 d t J: 9 H 
fclRU:*** *M5tettii,5£ 

9 ^©gfcfrSrgfliv-y ay 

[004 3] &4b% 3 yli7 ±Kte, 

[0 0 4 4] $6>(C, ±IE/^v"<— v-a >-J^l 7(DmZ>- 

^{C*3^Tf49 0 0~ 1 2 0 0^">-i/^. (. C3 — A t 
I©f*5:l 2 0 0~1 6 00^y^x (^D-^iL, 
H^?r 1 3 0 0-190 Oty^ ho-Att5. 

v"i-y 3 y)gt/i5ift-yy 3v^»m^Sr±SE«?± 
5**Sffl^W!^i- «d tic J:?), #ferit7/w? = !> 

[004 5] 111 1 0*>J:Uqg] 1 1 7/K->7A|© 

HI 1 0 fcJSV^-C, ♦EPf«ff§r 5 0 0 ^V^^ h n-A 
t Ufct #©S!*t*4r. □PPtiMJISr 1 0 0 Oty^ 
hn-Ai bfci^cogl**^, APntt^l¥$r 1 5 0 0 

2 0 0 O^y^* ho-Ai Ufct tOStt*?:, ^tb 
m/ny hLfc-to-CfcSc 01 ltcfcV^T, 
♦ EPttffllff&l-O 0-0*y^ KD-At-Lfci#©S 
tt^Sr, □fn(4M)*^2 0 0 0^-V</^ ho-Ai Lfc 

so £ #<ORit*S:. AP|l(4Mll$r4 0 0 Q*^?* ho- 
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At Lfc£#cDS*W$r, x|=Pfi|gJ¥£8 0 0 0*V;/ 

[0 0 4 6] [211 1 Sr*Jfl-t-*£#a»-5.fc BSJIW 
4000ty^hD-i,Of^, gtftrtS 4 5 0 ~ 5 5 
0 nm^k-t-5IW»CS*t*ttO. 8 9A»?>0. 8 6tt' 
m 3 % fcffiT Ls fcfttf 5 700~800n m^ttSM 
(CStt*f±0. 8 5A>bO. 7 7Jf»8°/ot)fiTU 

1^3. *fc> jbupass o o o*>-yx ha— 

«t**S 500~600n m»kt5 MfcRft^tt 0 . 8 
9d>P>0. 8 6*-Cifi3%'bteTU S*#6 5 0~7 
5 0 nm3Wfc1-5fll]K:KM*f40. 86/5^0. 80S 
^6%t)teTLt^5. ^Hi-^L-T, HJ¥#5 0 0 

ty^ Fd-^i ooo^-y^ ha-A, 150 
oty^hD-^ 2 o o o*^y* yu—j»t Lfc 

Htt, 500~2 000#y^hP-At**)5iii4S 
[0 0 4 7] lot, RitSffift'^A-Srlft*-*-**^ 
5 0 0~2 0 0 0t^ ho— AOteHW^ff5r#n 

[0 0 4 8] El i o*5J;t/0 l l «fc SBfW 

4«ft«H4rJl« t ■Mfci' y = J: o TStt 

fcBfcp^fc. •-if©fe-*'SrV r B-'l"2-~H-l-4-fc^'fi 
9*>, El l 2tt#fe4rf-C/t U-t-WjfifiF©jfte<6H4 2 

0 — 5 2 0 nmd-o^TS&'fLv'y = y^©J^J9£r^;ifc 
^©KJt^&fclSfcRft^fcfcT'ci s/ h Ufcfc®, HI 

1 3H3tfe§r^^i L-5-<DS^<Digft^ia5 0 0~6 0 
0 nm\£-o\,^xmm\ZRHm&M%tj:fe&Z kic^a y 
V Ufct>0\ 014 tt^feSrf-Cf t U-tOiEfiPojftft<6 
H5 6 0-6 6 0 nm}COV^TlR)#(CStt*^jgS^^ 

[0 0 4 9] Ell 2Sr#flH-r5i^*»SJ:5Jc» IKJP# 
8 0 0 jrrs>f^ .Kp-i,©.^, .fefttfS 4 4.0 — 5 0 0-, 
n m^ffc-f 5 f^l-Stt^fi 0. 8 9 6i^0. 8 8 2$ 
■C^l. l%fcteTLTV^. J«ff # 1 3 0 0 *■ 

y^Xhn-Aroi^, J£A#4 2 0~4 7 0 n m^fl; 
1-SW{CK#t^±0. 8 8 7A>f,0. 8 9 3^0. 
6%t)^kLT^5. t-t t>fc, &ft#4 2 0~4 5 0 n 

A^-l 0 0-0 ^V^X-h D — i», -11-0 0 * >-:/;*. hn . 

-a. i 2 o o t y ^7 h a - a i Lfc 1 1 l:osif $ 



[0 0 5 0] 01 3Sr#BHi-5i:^d»5J;5fc,- 

Hffa 5 i l o o^->-^^. Kd-acd^- s Stfi^s 5 o 

~6 0 0 nmmt-r^\ZK^m±0. 8 8 2d^0. 
8 6 6it*l. 6%tfiTLtl-^. *fc, ffllff*s 1 

7 0 0ty^Fn-AO^ iSfti55 0 0~5 3 0 

nm©M©R4t**te©«*oifrfi-fctb-<-c*>>!t*)te< 

4ot^5, ^IC^LT, JSIffa 5 1 2 5 0*^;* h 
D-^1 400*y^hn-A, 1 5 5 0ty^ 

[0 0 5 1 ] 01 4Sr^BR-f-5i:^*»5J:3fc» 

JKff^ 1 2 0 0*yjfX hn-AcD^§£\ S*d5 5 6 0 
~6 6 0 nm^t-TSrai-Slt^iO. 8 8 2^0. 

8 4 8*7?**) 3. 4%t>i;TLt^5„ *fc, JKJf^2 

0 0 0 hn-AOf^, &ft*5 5 6 0~6 1 0 

*o-ci/*3. :iii;MU,lS^i 4 0 0*y^f- 
20 p-A^ieooiy^l-n-A, lsooty^ 

l/^o - . 

[0052] 0 1 2 -0 1 4 J; 9 , #fe#£Slt1-5Pi 
JgcDJ¥^$r9 0 0~1 2 0 O^-l/V* hP-AO± 5& 

tsfflt l> m^yt^R^-r^mmmm^^^xai 2 0 

0~1 6 0 0^-^-^x hn — A© J: 5&$5B.t U 
)tSrSlt-r5P(^Set-*JV^Tttl 300-1900* 

30 y^M -a© ±-5 -Jictefflfc^njetbR^f-s-'r.- 1 \c 

•So 

[0 0 5 3] ft*5, 01 2—01 4^^-r#^7 7(i/< 

1 0 0*y^ hn-^wff^tCffMbfcS-a-cDSlt* 

AitJffiV-'tBaiSj^^ftK^oXL*^, 1 400* 
y^hB-Aijffittitf, *y^5 K^fiftft. ffl 

#4<!5£34^©rH^, 30O~i 400ty^ 

©t?fo^tt\-- 8 0 0 — 1-4 0 0 *.>-^^ h p— A<D^H ■ 
T?$>3^t*sa*L^ 0 
so [0 0 5 4] eiBj«t©gSff*JEA±<Ot6Hfc*>tutf» #6 
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[0 0 5 5] t£oT\ — ocoifofa/^/W;: J; 9 #7 — * 

St^StftSKtSl^T, * (R) ©*7-7^;V^^ 

f&l-Zx'tiy^—'s 3 >m<omW-$: 1300~1900^" 
y^(-D-AC©liU Jl: (G) <DjJ=7-7 4 

tCJF2/&1-5^v"<— >g J8IJ?£r 1200~160 

0^">-^^ h n— J±<D&mb U * (B) (Ofs^ — V 4 

co±(-?F^-r2>/^v-^<— v-a ^m<omw-^ 9 0 0~ 1 2 

x. &yt*ffif$,vxh£i<\ 
[oo5 6] ishiz^ im-tz>&^mm^%iU<D£? 

1 3 0 0~ 1 9 0 O^-V^^. h d — AcofSISt |r)D 

0 0~ 1 6 0 0*>lf* V o — J»<DW&h U #&7t& 
v- a te&mti*' V => ^lOlIli 9 0 0-1 2 0 

[0 0 5 7] E13f±|Ill Kfjk£ivX^^%.Mm<0%tM)'< 
^54 5C:> r.roHJi(?ijT'fi, ^-^7 i -7*- 4 

OSFET©ft^^5c^|^Ji5,, JblE^ 
*/MS*£5 cWpSJfflfl (0 3tJI4±T) 
y— K-U-r^.^5 a , 5 b-*S^.$tb-T-^5 0 - *• 
fc* f-^ISMSBttStl/Sy — ^««7 att, I213W«¥ 
fc ft o TIK $ axfcT 1 - * ift 7 *» ^m-f 5 J: 5 \Z 



M^^tvT, h*-/V6b?r^LTMOSFE 
T©y-*«|i£5 a (C^igc^nT^Sc 
[00 5 8] «#£*©-#©iB-?-$r«j«i-* P 

V7 oi:ay?^ h*— /W7 1 tc-c^JK 
Sit,. W*.fi0V ©J:5*Br£©«EEVss 

[0 0 5 9] W*««©fl.ffiBfc*5^TPSK— tri^a 
«8Sr*ia»w«ffiVssHSftti-Sii:fcJ:oT % ««r* 

(MO S F E T W^^iil^) tC^^**s^t-5««f 

20 mtfc<O^SiSr'(SM-t-5r *fc, MOSFE 

TcDia^KPSK— tfV:/^8Sr^»t, Pl^i;W 
tttetlH^ffcH^LT^Sfcib, MOSFETOSSS 

[0 0 6 0] m*L/j:v^s, ±n5MMy-f>-7 0(4, Pi 

(iSf*««©^a/Pi:tt^|(i$tb-CV^5) ic^^/wmte 

*b-CV>3. ±|E««9^^7 0f4±|B7 : '-^i^7 i:^- 
30 co-S g W ^ /w€ (' 4 o T«)55; $iXTU 'vy. ■■■ - • • • 

[0061] iii^mn i 4 je»«*/i: msr? 

Z>WmW,*M 14b Itmz-tS 1 n mOi? ^WRSSr*JV»T 

fc, I2|-C*(4. jS^flilgWtp^i: ^V^^ h*— /H 6© 

»4Sia5*-^*f* Lt\ rw3gft{4, 3 ^ /w 
1 6cDjgfflf4«7fc#jiE£;fr-r;5-Sloy ^/v® 1 2^ 
1 2 alcTBfln&;h/cv'»5;fcJt\ @i*«®i 4.0^^ 
.40 mzmt\.l-2 aJfcSi, iU*mffi©^|StA>.?>.A#tLfc 
7td5— ^/wjf 1 2i:®*m^l 4©II©Pflt 

so [0 0 6 2] 4*1, ±tei^JS0iJT*{4, -y^Vi/ 
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fflMOSFETSrNft^/HtU ifc^l:©— *© 
'f^fy^MOSFETSrPft^Si: U «^ 

-rs^t t^rteT'fc5„ ^©*-g\ fiy***o— 

[0 06 3] liM-yf^fflCMOSFE 
Toy- hfl;®4 a 15V©J:5^#^UE^ 

v 5 s> ^ m 5 v co J: 5 fc/h $ ft^/ST-iIMb 

[a]?g©FET©y- N«fe#JRS®Sr^-y^>'^-r?)^i- 
J:9ffMUT) , Jii2E&©FET©iS«#tt£fr.h£ 

-MMt«©»£E*»b» «ifliaiS*r«riS-f-SFET©y 
- h Ifi^Off* Srif** f ^ ^ffl F ET ©y- h 
|&ii:jS©J?:^©i^3#©l~5#©l (Mx.fi 8 0~2 

[0 0 6 4] t^?>x\ miv>mMMizistfz>$mmM 
^MOSFETO^- hm®i-ppjR$n5*jtm-8-^ 

*>5, «ratHlttiS5li©MOSFET«:*jI£li:5»& 
OSFETSr**iii:i-5*aBI5aiMtf*)5 0 V 

dtt^-^iiftKiPPJpsnaiSflim-s-©*^^ vet* 

®4WS*©*^*ffiv L C - COMI4Rlt«flHB9»R £ 

[0 0 6 5] »^*c75?g®EI^EPJP$^-5mffitt> HI 
8 tC^-T J: 5 *^-*»fcRWP$;ix5Htt«-S^V d 
t Pa^MMWH*8t:movoJ: 3fcBrJe©«BEV 
s s ©MT'&Jt^So Ltf>U *5fe^^*^TOP$ 
*t3^#*fl):*±IB4ftflr*WEV d 
&V c i (Om<om 5 V- (121 6 ■©«tfi^*/l'©MlBlJ£te 3 - 
5fcR»te>tt5*Hfil «ffi3 3K:|S|HlPS;h,.5#ffl 

ItLC-COMIiV c it) K £*tT<^5 



(10) 

/«? 

Vd-AVi&5) -C+#-0*>S o t^t', micoHife 

3) B3dffi«c©jaia*FBT?V c t>U<fiLC-CO 

ttVss) irftS'iSmtttc-fSwt t>Blfg-C*>5o - 
*UC £ t> fiy$5& *©-#©«« 9 a Sr1«^-r 5 tK U^V 
3V*5lW^A">!)W KJViKT«>ifi1tK9 bSr, 
io @f^^^ yfy^fflFET©^- Mft8dR-e35c<ffliai3 

t x% ±mmmm^it^x^^m<Dmmmm^ 3 #© 

l ~5#© l i^T*#, rtitioTSMSr 

[006 61 01 (b) &*&m<D-mffim<Dmmm® 
©M)ia§B©Wffi (B13II-II) 5r^i-inT*$)?)„ mmm 

^©***[6j (Bf^fT^psj) JC#U?fcK-tf>-^«8 
Sr@ff3fe03«ffic (V S s) fcS§tti-5»»©«j«Sr*LTV^ 
5, 8 0f±JS522lHl8S©MOSFET©y — ^ • KWV 

20 ta^ttisi-xie-e^LfcPMav^^ h^-efeo, 
-c, y-hm^^^iD-*ms©^^^^^-va 

*-^7 1 £tf'L-CEi»7 OfcKttSiT,, jemEEVss* 5 
EfrtlP fc*J % i©=y** htS^8 0±t£fg 

©^^^ed^/^sa^tei 4* tioTDtj^. 

[0 0 6 7] I2I2J4, BXflttfr&lMRIl^lblEltt 

^©J§iaiHl8SSr»^;i-5 CMO S !UE§iii^-©!ii£0iJ©W 

ffiiasr^-t-o **s, m2\z*s\,^xmi tm— w^-imz 

[0 0 6 8] Ei 2 tr*5»/-'-C. 4 a, 4 a' f4Sg|tl[H]8g*£ 
©MlffllHl^ (CMOS0SS) 5r«fiKi-5N^-r^/VMO 
SFET, Pf^/VMOSFETCy-MS, 5a 

(5b), 5a' (5b') f4^:©y — X (KWy) 

5c, 5c' teZrft-etlT-T^/i^mX'&Zo m 1 ©^ 
«pS*©-^©m@5r1f^i-5 PS K-t'>-^tS«6 8 id 

40 |EP^.^^/HV!OSFET©yT-^.(K^^.) -gg^i: , 
44PlK-fy^««5a' (5b' ) tm-T.nX 
ffM^tb^c 2 7 a, 2 7 ctt— «B©;** A>0 -CAMS 

$tt«^fl;jaE (ov, 5 vxfii 5 v©v^-rtv^o (c^ 
t^tity-^ig, 2 7 bfi— ®e©^*/w«-e*^ 

^tL/c KK ^mmxh&o 3 2aliIIg©>^/l'i 
ic-t-^Ba^i: Lt«ffl$tL5„ 3 2 btZll©^^;!/ 

mt*b*£% msmm -e* tit fc$siB l 

Tl>5. ffi)til3 2b{4, VcHC-COMfc5^tt 
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<, fc5^li^©itttfcot'b6^. 14' fiHJf 

1»JgcT-©®{£/^gc£K:fto-r, iijaig^^piKj^i-?) 

[0 0 6 91 M^bfcJ:5t-, J132[i]BggB©/-?v"<-v' 

MOSFETOy-^- KH Vg«ligSMft«t* 
MLtt^\ ^"fil©MO SFET©y- 

* • HK t> L D D (^-f MJ— • K— 7° h • K 

-TV) J: 5(-LTt>ai/\ ftJb\ 

[0 0 7 0] HI 4(4, &4tttfi (RiRVffi) ftiJStgC* 

i. 1212 km—n&tfttztix^&gsmtt* n-ist 

[0 0 7 1] HUfc^&ti/O^J: 5 td. JBimemRJ: 

x &mmm& *m 5 mte*s v =■ vm** e> ft s 

«*iti:$ix-0*$.-;i ^©4 5 fc, ->y 
3V*i/NK#g^©;fc389§©»&«:^j£L.fc^ 

:/ffi«£ft3 0 

[0 0 7 2] ftot, S«*«»©±«Btffi!l**BJ*s*ft:V 
y =V«S:«ailBEt UTV^©^ r*UC4oTffi§M> 

5o BWb^ y =» >-Jffi 1 7 i: SMSf !J^118 ©«ji * 
jf©^v"<— >-g LTfllJSfcU d ©±10-/14* 

3 6 ^gaa^*^ xok i,tc<Dx\ m&s<*/isffi.±mv> 

->ct©StS©v^- /w&£FI#©2jnjEEgP£ -/f^v"<— v- 3 

^*lO*!B 4 5JP^©»4" <b-o# (dggfc e>-?\ - 
±IE«ittc:4;h44\ BB*««Srfti-SJ»««±©«««[ 



.20 

K i 3 «t 5 ft^tv- y = >-«£ y a > 

[0 0 7 3] IH4{c:^$tbTf 5i5l:, -©HJ£0l|t? 
io »4, Hlgoy^/Hu' (4, J^iaiHiSS^H«©ffi^S 

"JIBfci-tf— Jf@©^/vJl l 2' , 7' & 
frl-XffiMontiUzmmZtiZo tf^^H«S©^^5'/^ 
Si 4' ©ffcbOte, Zl@oy^;Hl2' t>L<(4 
-II©^MS7' Srv— ;vtt3 6©Tt-®3l Ltl 

[0074] ftfc\ mi (b) , hi 2, m4<r>mytmi 

20 4' f4@f££r^;ift^7n-7^i/^f!g£ LTti 

1 4 ' tem&\zMVXW£Wtia Lft^r t {; 
ft5o ttiaot, (ii^^©fflHtwT|g«^-r5 r. 
t^ftvtl>5^ y y h/i 3 #fetv?) 0 
[0 0 7 5] HI 5 (4, *^BJ©te©^JS0iJSr^-r, HI 5 
»4, HI 1 k mfflz, h^*J»45!8 I 

- I ^ftofcCSfffiHlT-fcSo 05fcj3V^-CEIl, BI2i: 

ID#© 7" n ir ^. t?»J«4 5 S *s 4 Xf¥m#W& 
30 ■+„ ■ z ©UlSMtt, ±IERI*m«'l 4 £ -tOTO*3t* ■ 
12tLT©^^yi'IiW^ 1 Bt)M&©T E OSl (— 
«Ja:y^->'^K:J;*>ai#UfcSOGJKSr-&tf) A>5>ft5 
JimilftftKl 3 a©{t&^, fOTICtftv'ya^l 3 
b Sr^Lfct>©t?fc5o iS*tw, TEOSll 3 a© 
±(c^bv- ^yll3b Sr^-f S 4 5 \c L-T t> 4 

i/\ r©4 o\^mt^\} ^^mzmuvtc-mmmcDm 
mmmmmmzm^z zkizzv tk^^isa u»c < < ft 

otiItt*5|il±t5, ft*J, HI 5 (4iif^ffl^©»rffiBI 
T*fo5^ v *H^0iJ©1i^(C*5CJ5Hl2iC^L/tjlffl|Hl 

(4, 7K^xi9^- > ? > i->/^ , Ei^T'fo?)©T-. ^©IHj22r' 

©»Mtt[6]±f4^ y y h/js^:#t> 0 

[0 0 7 6] ftib\ Rlt^SffiiW^^V^-v-a VR©R 
ff(do^-C(4 s 01©3a60ll«)*&i:|5l«tf*)-5. 
[ 0 0 7 7 ] HI 1 6 (4. *|8WOte©3UtM*^-^. HI - 
16f4, Elir^JC, i3©?IK7^Mct3lt5 
so Jft i - I {cfto^WffiHIT-fcSo HI 1 6 fcJawtH 1 . 
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1212 tm— n-sir&ttvbtixb^zffiffi^ z.i%b<om<o 

JtiniLTW^/uIioBlc, mMGOT EO SBSi 
&3JIIH]JftfHR 1 3 a ©ffitJl-t©±^«<b^ ya^ii 
3a«rCMPfc*JtfcJ:0¥fifl^3-it>tH*S. 

Mi 5 S'fkv y ^ >-gpco§a □ #4>&v tt> (C7k^*5 
4 1 %<Dm(D%.mnmmtmmmmm 1 7 1 y =« 

>-l 3 b JxTV^o a-ft^ y = v«©JBJf*f± 

(gaifeftBi i 7 Kfefrtizmn's y 3 ^gtoaw* i . 

4~1. 6±»)|iVM. 9~2. 2t*fe5fc*!) > ft&ite 
IMS 1 7 fc«ESffi|*»&3t^Alt LfclS, Sfcv- 
1 3 b 2:©ffffiT?JB0r*fSEfc ioTAlt^fiGW-t-S. 

[0 0 7 8] Sfc#!Sfc«-Cf4TEOSWa»e>fc3JBra 

3 a «rCMPifc**-C¥ffl'ffc«, £ffcvy = 
1 3bSrf^LTt)iH. — .«ttfcM*.tf.CMP 

0!l*.fi8 000~1 200 0*>V* \~a—M.(Dm<om 

a<b -> y 3 ^mumm tfrnfia-fz ^t^mm^fc^ l 
•csit^^srto. ^mmMx-am^Bmi 3 a&c 

fc*©±te*fc-> y a-^it r3 b %Z t \Z £ o 
t, tft->y 3 b©cMPft«;*5it5«i© 

o^MVttfiHH&IUI l 7 t v- P=yi3bf 

«t«tt«*.HtSEfl:V y = VI 1 3 b 2 0 0 0 

~5 0 00ty^hn-AJ:t5ri:*IJ U\ d 
.*U±2 0 Oflt.^^ .Kn-A«i}ct5wttJ;oT 
mt'sV =*>mi 3 b©WS14Sr|plJi-t-5r i: t, 5 0 

Mttiiitt, SMb^y avail 3 b(omm<om 

'> i o -C T« ffllk: *H" 5 ©« W Sr 5 «> "C *> 
10 0 7 9] fc*a\ Sltmffi-hW^^V^— -> 3 >-JK©J& 



(12) 

22 

l^IMM 1 3 &ID#<DJlffli|feiiU&«&&JB^3 r 
il;:«fc9, Hia««-c©i»att3:iS]±i-a;r ktfx% 

[00 8 0] El 6 fck-klElll60iJ£}gffl Lfctt*/<.*/WH 

io [0 0 8 1] HI6{C^:$tbT^5J:5i-, rcDjUfc^C 
*SAtti-««?SrKJh-t-5*3tJi2 5iJS|9!tte>;h/r^5. 

(rffig$tvfclli^tS«c2 OOjfliatcfltlt&iV ±1B5*— 

^IE»Ih]^2 l^-hi»4*IIB#fc*aE-*-5y-Hft 
^Sj@Bg2 2, K««2 6Sr^L-C^aSd»feA^$ 
^5H<ft'? f — ^Sr«t5atrA*H]K2 3, rHfeOiaiS 
20 SrW»i-5*'f 5>-^»JWIaIK2 4^«>|i]IS-c*)9. r 
tb^OlElKliil^m®^^ yfV^MO S F E T t ID 
— xe4fcttS^5Xa-T?^$tb5MOS FETSrlg 

fift if (OA W*^F- <5 - t 
[0 0 8 2] r<OHJfeMtC*5t>Ttt, ±IB3^tS 2 5 
fi. El 1 IC^^nXl/^B^WSl 4 t ID— iST-^fig 

^-(Dip'^&V c 5 V L C - C OM^WBf 

so tM©lftSrMt5r-i:''t7c-f.fy^l<Dg 

[0083] **s v 2 6 ttm«mffi&0M&i-3fc»K:a 

-/WW 3 6 <D91M\^Z> H o fCv—zv-ltSr^ltStte^ 

40 .... - .... 

[00 8 4] El 7 tt_k|EiMfe''<-*/i'*K 3 1 Sriiffl Lfc 
K#tS^S/^/K^WfffifflFfiKSr*-ro El 7 tc^f i 5 

«*^tuT^-5o rtuittlc. ^cD^ffi»df4 x *ii 
mfiLC-COM^PPAp^tuSSBJ^m^ (I TO) *^ 

btezttfo&m mmw,mtt>^o) 33^w-r^A*t 

BSrV-/vW3 6-^$tJLh$ttfcKIBSrt^^*P©TN (Tw 
so isted Nematic) §»« fc(4S frltm&mmUVlMX* 
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ft&S^^fSlSSttiHfa^nfcSH (Super Homeotropi 

c) mmsk z&fti&£tixmMi'<*/i> 3 0 1 lt 
[0085] mm&\&±.<Dm%m 2 5 «, &A3 7^^- 

»IrI«B3 3U:f±LC*ii«ttdsppiP$n5©-e, ^© 

a-vfc* * i * 9 , S HS?SS-efentf^JcSi£gBlfil$tb 
[0 0 8 6] r©HS6«fc*5^Ttt, 
Itt5 5y^*a»f)ft5 3 2 asfiMMfflfc: «t *> & 

[0 0 8 7] (KftXfi«^v^M^/uASfic9R 

[0088] Hi7 ^sMmm^<^mmm<omm^> 
«j*Sr*-twaBia-e*>*. nna, Hitman 03 

©spEW hH»C*S»t«ISlI - I Ki»ofc»ffiBIS- 
h7y^x^iLtTFT^fflV^ilT^5. HI 1 7 K: 

0->y=y« (5a, 5b, 5c, 8<D7f2j&S) asjg/jft 

mmmfrb * 5*6^14 1>, 9b«^w, ^ 

3>-^(755a, 5 b, 8(D^^teiNM^F^fi#>/5 5 K— fc°>" 
.^^v.TF,TOy-^HI(5 a, KWyg«E5 
b, «^ftW«ffiffi«8^^$ti^o $&£f&ftJJt 
4b±(ai, TFT©y— h®!4 a i: ifcftMg 

o^«9 a i&stfy v'yayjfcii^^/i'Vi/t^ k 

a, ^-M6tl4b, ft^5c, y-^5a, K 
Wy5bH45TFTi, 188, 9t|g|:l9b 

• [0 0 8 9] Jfc,- IS^S 4 a-, - 9 a- JifSliJlfti/ y = 
^* »4BMt -> y a v J: 0 JgJdi * ix 5 » 1 * IRJIfitHR 
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-/USr:frLTy-*ffiJ§£5 a Cg^$ii5y-^lffi7 

&5^f4^k^y a'smbWsv =>^m<D-mmm\z 

JMOfefMS 1 3 ©«jg«\ EJ 5 1 6 £ 1 3 £ LT* 

f&.£1n5> 0 &:fc\ vy 3^©HS^^t8 £H*m@l 

[0 0 9 0] J£A±©J;5le:, IftJSaHSilc^StbfcT 
*«K 4fcfiy***t>H3(OSFtBf 

[0 0 9 1] *fc, m*X©»ft«i:lnl«K:, SWffl; 
mi 4±fctt:, i<tv'!J3y»?)'i5^v"<->3 >- 
II 7 ;©^>"<->3yli 7 ©UP 
fi, r*v4X©3efe^J£ISI#X*>9, Alti"5)t©jScft 

30 ^#Srt^x#5 0 Wb^/W1S«©£#* . 

^s^f B /^^©*^(±, hi 6 Rxtw 7 b rnmxh 

[0092] &:fc\ @i7 xteHI 1 ©«t 5 ^eJVmifeSMS 
1 1 iifcfcJii 2StE«ltv^v^s» PSi-5Pi*« 

Hi 4©P B m % ^fcAttStv?)^;(wJ;?,TFT©3ty — ? 
Sr^lt-rSfc*(c s ^H^>©^Srl21 l^a:lsl«l(cgagU 

©XfeHfS, v-y=">^5a, 5b, 8©T!c£ibl£3g 
^tgiSrgaBLXt «tl\ ^fc, HlXfiy- h««iJS^-v 

5^816 (CXtftBJ UfcSW^M 1 3 ©<t 5 

«ia««tRtrS«*»«BOW«ittSr|pI±i-S r t #x# 

[0 0 9 3] -(*36WORitai«E*/-«^^S:-fflV-vfc«-?<- 
«^©Iftl^) E8 9f4» ^WOJSft/^/uSrffll^fcmT- 
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^mmi 3 0©4'.ij>Srasxz¥ffifc*s^SWrffiH-e*) 

g LfcftiJggB 110 (111 \±y>y°. 112li!J7l/ 
**) , ^yf^^uyxi 20, M^^T-i 

3£Sl 0 0*^mtt^tbfcS{B^*$rS^^*RW 
B2 0 l^iiJRlt$1ir?.{l)tf-A^7 p y 2 0 

o, -d^tt'-A^^y y*- 2 oo©si*RM2 0 i 
frh&m£h J tz.%<Doh, (B) 

S^^D^ y?*y-4 1 2, ^Sl$^fc»fe3t 
(B) Srf6*^at5RltaM7^ 0 
OB, #fe>t^il$Hfcm©^^5*,*fe* (R) 
cD^^KW^T^SH-S^^n^ y? Xy — A 1 
3 S #Ji$itfc*63te (R) Sr«Wi-5RI*S«»7>r 
h^/V7 , 3 0 0R > W^B^^7-4 13?:Ii§ 
■rs»9 0i»fe3t (G) Sr*Wi-5gatS»*7-f 
^3 0 0G, 3o(OS*tSfSfs7-r 0 0 

R, 3 0 0G, 3 0 0 Bfc-C^S&tufcftSr*'--!' * 
s/^$7-412, 4 1 3, M%¥— J±X7°l) y$ 2 0 

o^T-a-j&u z.<r>-&mt*:*-9 y->6 o o 

^•5„ ±IB3oWK*tS^ft7'f h/VV7*3 0 0 R x 3 
0 0 G, 3 0 0 B tCtt. -tJx-ftbWx&W^fi/^^/PdSffl 

[0 0 9 4] %WM 1 1 oa^fflJfSftfc^V-^fcfll 

*Aat«KJfiri-5-fliKtaE«l*^ -r 3 0 »c J; -o-fli**^^- 

KI3c«iofc-aa©iH3t3t3lC-(S«3t3tJlO fc^m^tb 
T^biDtt'-A^-T'y 2 ooi;i5J;5l^ot 

iz, - y y 7 2 0 0 © S fiMfiWB 2 

(B) <DiltM#jr<{?B4 y? 57-4 1 20>W£,3feR 
WSKTKtt^tK R|*Sttft7'f h»W3 0 OBIC 

©#fe^lt»&jSiSLfc#JlW>5-^ (R) © 

ftjfm^-f n.-f. y.ZX 7 — 4 l-3cD#fe*S#tS(-T 

[0 0 9 5J — ?<<9u4 y? % y— 4 1 3 (D^fe 
7tS#te^SiiLfci^fe7t (G) ©3tJtCf4S3*iiiKA7 
h/W3 0 0G(:J:-5tt«$^5„ ^coiplcL 
^^^(^mMW^^y 4 h'VUT* 3 0 0 R, 3 0 

og, 3 o o Btc«fco-c^w$tifc63tfi» ^-r^D-r 

y * 5 ■7^-4 1- 2 , -4 13 , ■fiS3fcK'-— A^7*-!J y^20 

otcT-g-/&$*u r.o-&^**s!S:^3t^5R5 0 0k:J:5 



^(5 

[0 0 9 6] ft**, SftM^SV'T h/^7*3 0 OR, 
3 0 0G, 3 OOBifcSRltSifcift^/Wi, TNS 

JKA) ?r«f Lt^5. 
[0 0 9 7] TNl!«A«:«fflLfci§'&lc:tt, ®*(DK 

io (OFF®*) "Ctt, AStLfcfiJtttttAJIfc.fcOfliR 

-?5\ ffiAfffctEBijpsftfcisx (on©*) -eo:, 

A*tbfc#,7feO*^K*tS®(-^^. 5»$ilt > Alt 

[0 0 9 8] Sfc, SHSHKASrSUHLfclfr&fcH:* ft 
*S©Biai«BEasttfi©L#v^tt«ffi«T©iii* (OF 

FHKi)..-ctt, AttL^Tt^^sttm®}-^, s 

ft£*vC, AltB*£IBI-«3fc«i©**Rlt • WW Sir 
5. — «fi*fc«£EWiH*lxfcPf* (ON®*) T* 
(4, A*fbfcfe3m«AJBfcT*P3«ft$;h,, Sit®® 
fC«t«3S*tSH, ^fieSr7>LT, AJtXOffftttfctt 

30 Ritmffite-ppjn stu/cmjE^ cx s HSftAwftAiB- 

^©ga^J^S^^tf-ScOT*, A*t3fcK:*tt-«K*t3te© 
U%®n<ojhm~s., mmo) by>i>*?*frVXKMWM 

[0099] znbnmib'^wmmfrbRkiZixtz 

£,7fc<£>5*>, S«3tj*^f4S«36SrSJt't-5iH3tK'— ^ 
^^yyiS'2 00 &SiB*1\ P«3tfiS»f*8ia 
rwiSTtf-^^ry 2 0 0 Sr^ii L/c3ttC 

Ni^ffi ^^A-'^^ncffl i^rt^fio f f ®*©s;#t 

fc^feJtcvro-c/— h sh^ 
a*rfflv^fc»*ttOF FH3H©Rat3tttift93t^5Sk:S 
?>fONB$roSlt«?*f»5 0 0l;i5<Ot*7 
-7)J-7'7 y^**iJ5c5. 
[0 10 0] RttS^A^/K4, SigST^X-fT'-v 

so [ o 1 0 1 ] 12] 7 (CTlftBJ L7c X 5 fc, 
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5aiuiia»4aE3ifiJi-c«*>*b» ^m^<oM^\-r?>iiL@.\z 

3 3©»&|ii*»©*HR|«tt 
fittOFF^MStlBID^JiCS. lot, TNl*ft©» 

[ 0 1 0 2 J tWEJtS 1 1 0 3 «t63tfc^3ti"5 

&ftM^&t L,X<DMX.K*-J>.y.y°y j/^ 2 0 0^4 9 

b-C©7-Y 0 0 R»^v"<— v-g >m&Mf& 

-rzwtiki/}) ^^mvmm-fei 3 o o~ i 9 o o*^y 

mMts^/Ut LT©7>f N/Vuy 3 0 0 G0V*v"<— ~> 
s >-m*Ml&-t % fflkis V =■ VBIWBimte 1 2 00-1 
6 0 0ty^hD-A©^liU 
%S3<DBL$tM%iM>'<*A'<Oi:LX<Dy'( 1^^7*3 0 0 

(4.9 0.0~1 2.0 0.^->-^^. ho — A<£>SSBfci-3i $ 

[0103] ±.umMm\z'&*) t. B&mwuk'<**'3 

0 0R, 3 0 0G X 3 0 0B<D£m$SWm\Z.W})H&ilntc 

[oio4]0i 5 tt, -t^-e*u*c»w©Rita«*''-« 

[01051015 (a) tt*«r«eSr^-f#«Sia-e*) 
So 1 0 0 0(4^mf£*ft:&^U t(Do^<Dl 0 0 

01 5 xb) te.Mmumn*m&*m-rmx-$>.... 

3, 1 1 0 OttBWf##:3:*-*-#fi0-e*»5 o 110 1 
(4*l8?g<DSlt5!!^^^/V'SrfflV^fc^**«IJ-efe 

[01061 015 (c) (4, 7 — y°a, ^ya^ffl 
«»S!flM8*aa«11«:^-f0-C*>5. 1 2 0 0 t4flf $8*0; 
33£BSr:*:U 1 2 0 2 f4#— K-«$©A2>«, -1-2 
0 6tt*«M©S*tS!}S»^^Srffllr^*S%lB5, 1 2 
0 4J4tf#Ma^B*^Sr^-t- 0 «-*©W?-*»fi*Jft 
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[0 10 7] fc*J, Et_h©3llS0!|fc*S^Ttt, Wi&'<* 
*<Dm&t LTTNSi:*^thDf77E(Sl©SHS 
fell LTlftK LfctfS, flllO«fifcB#lft*.-CtieifeWIB 
T'fcS^ tf4M5*-et>^v\ 

io [0108] 

[0 10 9] $fc» ^k^y aVJKSrfflV^S^ttclj; 

[oiio] mmmm< L^t>HK©«tifc 

20 aSSgfiiSrlttt 5 i i 5. 
[0ffi©ffii^lftBJ] 

[mil *»H&fcfflLfcKits«j^*^©R*MWs 

[El 2 3 *3SWfcfcfflbfcRltS»S^*/v©K*Mi*i 
«*«O«3ZZHIISo#3iO-0![4:^i-WfiB0. 

[0 3j *&w*mmi,tc&.Mmwifk'<*A<<DBLktnM 

m&fo(Dffim&i$,<o%S 1 ©mfe^J©¥ffi T 9 K0 O 
[0 41 ^SlWSrigffl UfcRjtgSjft'^/MOEltaS 

fiis«©«a5«5s©-0ij$r^:-r»fffi0c 
30 [05 1' -*&w &mm vt&s.mmm^<^<oRMnm 

[0 6] |Bfi«©«tfi^A'©Rlt«tt«liS«©n'T 
-7 h«^J^^i"¥ffi0o 

[0 7 1 sofiwrojKft^/vxssrarffl i.itBUnmm& 
[0 8] *^e^5r3iffiufcs*f^«%/<^/w©iii«m@ 

[09] Mmm^^mm^^^v^ y-wrtv, 

.40, T/fc/B-L-fctS^SS^B©— Mi: U7:r.^x^^©. 
«tBS«^0Tfc5o 
[010] T/W5 = !7AS*^/j:5RJW**i©Slt*3iS 

[011] T/w5 = !7A«d»e>/j:5R*t*ffi©Sit*iis 

At^7t© ! §•iSftlc*iv^T^t:v'y = >m<Dmmc£-?x 

[012 ] fr^Srf^i: Lfc&fttSfflfco^-C-^Htsv-y 

=» ^m<Dmm *• * t * ©sst * &® a r t \z 

so -?u y h \^tz. v*y 7„ 
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[01 3] U&*<p.L-b LfcftJHfillKiov^-CiMbi'y 

[mis] (a), (b) , (c) tt\ 

[016] *&W*&m^tcRttmWi£'a'<*fr(D5LMW, 

[0i7] ^pj^3gfflufcs#t^fs^/vwM#tm 
i 

3 7 -f - A* KSMfcflt 

4 ^- H» 

4 a 

5 a, 5 b y — * • KW^fSigi 

6 mjimi&MM 

7 a. . -A—^^M 

8 PiK-tV^ 

9 a {fcW^fiCOmfii (*«■) 
9 b 

i o mm^^m 

1 1 ^2g«itei^jgi 

• '■ ' •[12 ] '- • . •■■ 



4a 32o 2Tb 32b 4q*. 17 




(16) 

30 

1 2 ttftfl (»2>^/V/Jl) 

i 3 ^zm^mmm 

1 4 H*m@ «3^^/Ul) 
1 5 BMJfc^ ^ 

1 6 ^^$9 h7}x— /V 

1 7 /-*i"<— i/g i^M 

2 o mmmm . 

2 l -r— ^^iEiblU^ 
2 2 y- hi^lEWilHj^ 
io 2 3 A^HJS 

2 4 m"?uwmi& 

2 5 jgyt/f (SSa^A-Jf) 

2 6 a? 5/ KfSi£ 

3 1 «|/^;Hi 
3 2 ZfefSStS 

3 3 *t|6]1Hsii 

3 5 Al*«©;*/7*afcK 

3 6 V— A4t 

3 7 M 

20 7 0 WM^-l^ 

7 1 =t>"?? bfc— A 

8 o Play^^ hSfiJgc 

1 l o. %mu . .. 

2 0 0 fijfclf-i,^ / !l 

3 0 0 7^ (RitSttft'*-*/!') 

4 12, 413 ^-f^n^7?57- 

5 0 0 

6 0 0 y — v 



■ [M4-] ' - 
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(19) 



0.90 



[012] 




OB9 



0.88 



0J&7 



[013] 



Q&6 
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0885 



0875 



(0.665 



[014] 



1 



0.855 



0345 




560 



580 



640 



660 



[016] 




1202 




Cb) 




(c) 




1204 
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(20) 



[017] 




9b 8 5b 4b 



[rffPl ¥^13^12^ 2 6 0 (2 0 0 1. 1 2. 2 6 

[4*M#54 1 1-6 4 8 9 1 

[45f§B0] ¥J&1 l¥3^ 5 B (1 9 9 9. 3. 5) 
[*NH3*1 42tBB»WF4Jt* 1 1-649 
[l±SS#-f-] #1^9- 2 8 8 9 2 9 
[HBSH*fF5)«*7Bil 
G02F 1/136 500 
1/13 505 
1/1333 505 
H01L 29/786 
[F I 1 
G02F 1/136 500 
1/13 505 
1/1333 505 
H01L 29/78 619 A 

[IlilH) Wl3f 7^ 5 0 (2 0 0 1. 7. 5) 
l&tttUSE 1 1 

im*m i ] £K±(csmK#-7 h y y * 

fc«E*sRP*ilSns «fc 5 fcirtSJifc«*^*A'«»R 

r t *W* 1 IE*©**'** 

[tt*9(4] fulE^v"<-v'3 >-BlttB(ff *s 5 0 0~ 
2 0 0 O^rl/lf* hn-A©ift->y 3yftt5:i 

Lfc r b Sr«P« t -*--5»#>S 1 *fcl*44lE*0>«fc^ 



fcSaMfcvy avjgSwjf^Sr, 9 0 0~i 200ty^ 
* hB.-Ait5r £«:«Hft 4: i-5 811**1 4fc(i4tc 

*5SMkVj; =VJS©ff^Sr, 1 2 00~1 60 0#y 
hn-At-f-?," tSr#mt-t-5m**l*fcfi4 

JiCSSMfc^y ^V^cDjf:^?:. 1 3 00~1 90 0*y 
ND-At-TS- i:Sr#g!cii-5it*3ll4fctt4 

[f»** 9 ] mEMk's y >-j»©±tctt, jp*as 3 

0 0~1 4 0 0^/7 \-a—J*<D&ftm&Ml&£ilZ> 

[S»#«10] DMERlt«tti: -tOTro&JRJBtOW 
1 ~ 9 (Dv vf^a»i£iB*0M'<*A' 

= >m&m& £ tiitmmmm. t-rzz.k zmm t-rzn 
** 1 ~ 1 0 <dv ^-rtiMzfsM<om^<^mmm<, 

IE/^v^<— v-g y^ro/p^^ 1 3 0 o~ 1 9 ooty^ 
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i/a VJK<OJ¥*Sr 1200~160 0*>y 

[St i 3 ] *R±U:Rat*ttaW VV 

BufEh^V^^fc^LTBulESttm 

[MM l 4 ] StrlE/<">"<- V 3 Hfci/ y 3 

xKi , BEIMbi/ y 3 f«±K:#jjfcS;h,fc»b$' 

i 5 ] stR±fcs#tm«!P^ h y y * 

^^«S«J^ HufE ^^^fc^LTfuiEKItm 
®{c«EE*s^P$tt3 <fc 5 K:#l5*itMft!^#^$ii5}K 

MIES* UMifc* 5 ^ $ *t 5 Pf -h*{- ttBMfc v y 

-isa>-m*Mi$.£ih,zz.t&mmb-i-z>njtmi sie 
i 7 ] »«±ics*tmfiidw h y y * 

^asj&fiftSi-U fufEh^Vi^^^.LTfulERltll 
1 9 ] BuKSWIfe^f±HufE^'ffev'-y-n ^jg| 



4 

mtT*<omzmW5k*&&£tZ>1tib<D zi^9i> 
-;u%!,<0&frma£ixZ>Z.k*W®hirZ>m*iMl 7fE 

2 o ] it i ~ 1 9 \zmm<Dffis&m&;<* 

2 l ] f»#Jg 2 o fE4fe©?£ f ft/-«*/v«r*jj*a5 

ki-^^-mm^mm. 

9 $ *ufc»fe}fc£3fiRi-* US 2 ©UMBRAE* A- 

k, mtt&ftm^m\c£*)ftmzKtcit&ft*mffl-t5 
20 ©/<*/'<-'✓ 3 ^m^m^-r^m^ y = >-jgi©i£fffi 

130O~19O O^-^i/^. h D-Afflffili L, fulE 

d =i^m<Dmm-ii 2oo~.i6o o^->-^^ ho- a 

©®Hi: U iitifE^3©R f SI^.^/v©^v''<— v"3 >-JR 
^ffM-rS^v- y 3 >-J8l©Blff(i 9 0 0-1 2O0* 

hn-Aco®ia<bi-5r kzmwk-tz>m#:m2 

[|f*3S24] &K±fc, h7y^^i > ittrfEh? 
y-^7^J;¥)±II«$ HSfflE h 5 V 5? * * tc&R $ 
so *vfc:r-*|§}i\ StliE^-^i^'iS^^^itfcHU 
IE h 7 ^ (cSSR $H/cS#t«M t , WIEKItm® 

[»#Jg2 5] WflERftmS^lfflE^-^ijSi:©^^ 

k -rSif 2 4 fclE*M>»ft/'**/i' 8 
[81 2 6 ] buIE^^ y > 3 gtftv- y 

3 ^RT^a-fb^ y => VM^WS LTft 5 ^ k *W*k 

mtisv ^>mzmz-%z.kzmmki-%m*m2 4-£ 

fc(4 2 5 ^fE«©^S/^/K 
[Bt*qi2 8l ttisE*«±(-, h^Vv^^fc^rt-S 

«r4*«t-t-5ai*«2 4-2 7©V^HtWC|E 
A'. 

2 9 ] swBSswfloasi-a'fb^ y = 

-+5:t 4r»«i"*-5Sf*qi2 4-^-2 8 wv^--f:^^^|E 

so [n#jg3o] iii*ffl(DBuiE b7>-i/*# kmmxm 
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ssttmi-t©^ 2/ a >m<Dmmn. mm* 7 
v-i-^3 x <o i>m ^z t -t-sai* 

Jg2 4~3 1 t£fB*©JR f gi^*A'. 

SS*t«®±«/^ v 3 ^J«©JRff f±, HUE* 5 

JS2 4~3 2 ©v-f ti/*»J::8Efto«fi/^/v 0 
[#J^*tjE2] 

l*tiE*t&JSB*l 0 0 2 6 

[0 0 2 6] IWB3tjR[03tSr3o©fe3tfc^*i- 

m 3 oMfBKA/^A'i; mJfEIg 1 

130 o~r9 o otv/x Kti— £,©®Bt u mrlB 
US 2 o«ft/«^A'©/<'>"<— > s >-«SrJKfiRi" SBMkV 
y n vj&©JRJp»i 1 2 0 0~1 6 0 0^">-^^ ho— A 
©©ffltU ttJSEB3©^^/^/l^©^^v"<— v-s ^Bl 
&je&ri- ZWtftis V => VJS©Jg|J?:fi 9 00~1 2 00t 



6 

ifts-et*<t 5»cj5c5. !>^/U7*©Ktt 
fc, h?^^^ mifEh7>'^**J;9±e^j& 

ttJpffl-fb^n-CV^i: «tv\ Sr»«i:-t-5ai**2 4t!: 

■Mfci' V = vJRT»ca^t-> y 3 v««r;»JB UT* 5 £ J: 
v\ Sit, tKrlBKStWiiWE^-^aiiwWK^t^ 

v/y 3V^Sr*-t-5£<tv\ HulBStg©ffi!lEtc^ 
flSv-y aygirttStJ:^. £7t, iS?ilffl©i!uiE h 7 

©#fe7 /l-^ td*|-(BTr^^Wmffi-h©^^ y i"<— •> 3 
>-^©^ffii, mils* 7 — 7 >r ©iHrfe y ^/i*? \zj$ 
|p]-T5KSt«®±©^s'v"<-^3 J: 0 fcff 

^Sr^ru Hfris*^— 7^/w^©^fe7^/u^^*r(prr 
v-3 >-^©^J?:j; t) t>ffv£«ti/'>o 
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